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Summary 
This report presents descriptions to accompany land resource maps o f  the Wellington- 
Blackwood district, east o f  Bunbury in the south-west o f  Western Australia. The maps cover 
an area o f  about 760,000 hectares and are presented as two map sheets at a scale o f  1:100,000. 
Four different physiographic zones cover the survey area: 
• The Western Darling Range Zone occupies the major portion o f  the area and consists o f  a 
deeply dissected lateritic plateau overlying crystalline rocks. Three soil-landscape 
systems containing 24 subsystems have been identified and mapped within this zone. 
• The Eastern Darling Range Zone is in the south-east corner and consists o f  valley systems 
and lateritic plateau remnants overlying crystalline rocks and Eocene sedimentary 
deposits. Two soil-landscape systems containing nine subsystems have been identified 
and mapped. 
• The Donnybrook Sunkland Zone lies in the south-west o f  the survey area and consists o f  a 
low lying lateritic plateau overlying sedimentary rocks. Three soil-landscape systems 
containing 14 subsystems have been identified and mapped within this zone. 
• The Warren-Denmark Southland Zone occupies only a small portion to the south where it 
takes the form o f  a lateritic plateau overlying crystalline rocks. One system containing six 
subsystems has been identified and mapped. 
As well as the mapping units, 54 soil series have been identified and described. The land 
capability o f  each subsystem has been assessed for the following uses: 
• grazing 
• broadscale cropping 
• vegetable growing 
• orchards and vineyards 
• farm forestry 
• rural residential development. 
This report is intended as a source o f  land resource information and aid for land use planning. 
Note: The user needs to be aware that the maps have been prepared for use at the published 
scale (1:100,000) only. Any attempts to enlarge the line work to use the maps at more 
detailed scales may result in inaccuracies and misinterpretations. The land capability 
interpretations may be updated as knowledge o f  the land resources o f  the district and land use 
requirements improves. 
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Introduction 
The aim o f  this survey is to provide information suitable for regional land use planning over 
an area where limited information was previously available. The Wellington-Blackwood 
district lies in the south-west o f  Western Australia and forms part o f  the hinterland o f  the 
growing regional centre o f  Bunbury. 
This publication almost completes the land resource mapping o f  the south-west o f  Western 
Australia. Previous publications in the Land Resources Series cover the Mandurah-Murray 
area (Wells 1989), Busselton-Margaret River-Augusta (Tille and Lantzke 1990), Manjimup 
(Churchward 1992) and Armadale-Capel (Van Gool et al. in prep) districts. 
Demand for information about land resources and their capability has developed in this region 
due to rapid changes in land use which are likely to continue. While grazing o f  livestock 
remains the dominant agricultural use, horticultural industries continue to expand. The past 
few years have seen the development o f  timber production on farmland. There is also 
increasing demand for land for semi-rural and non-agricultural uses as well as growing 
concern about environmental issues. 
The land resources o f  the survey area were mapped and described using subsystem units. 
These are areas o f  similar landform containing associated suites o f  soils. These subsystems 
are shown on the accompanying 1:100,000 scale map sheets. The subsystems are described 
and assessed for their capability to support a variety o f  land uses. 
This sort o f  information is particularly useful for organisations such as the Ministry for 
Planning and shire councils which prepare broad land use strategies. It can also be used to 
identify resources for the future growth o f  industries such as pulp mills and horticulture. 
The subsystem maps and descriptions also provide a good starting point for more detailed 
mapping. This includes preparation o f  subdivision planning proposals and for landholders 
wishing to initiate farm plans to increase productivity and combat land degradation. This 
report provides a link to information more suitable at a detailed scale. 
Location 
The Wellington-Blackwood survey area covers about 761,400 ha (see Figure 1) extending 
inland from the edge o f  the Darling and Whicher Scarps. The northern boundary is a line 
running east from the edge o f  the Darling Scarp just north o f  Harvey to the edge o f  the 
Murray River Catchment. The boundary then follows the catchment before turning due south 
to Bowelling (on the Collie-Darkan Road) and Asplin (on the Blackwood River upstream 
from Boyup Brook). The southern boundary lies just south o f  the towns o f  Bridgetown and 
Nannup. The western boundary runs through the forests o f  the Donnybrook Sunkland to the 
Whicher Scarp. Other towns are Collie, Donnybrook, Kirup, Balingup and Greenbushes. 
Two map sheets cover the survey area. Sheet 1 (Burekup-Collie) covers the northern half 
while Sheet 2 (Donnybrook-Bridgetown) covers the southern half. Included in this area are: 
• the south-eastern corner o f  the Shire o f  Harvey 
• most o f  the Shire o f  Collie 
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• the western edge o f  the Shire o f  West Arthur 
• the eastern half o f  the Shire o f  Dardanup 
• the south-eastern corners o f  the Shires o f  Capel and Busselton 
• all o f  the Shire o f  Donnybrook-Balingup 
• most o f  the western half o f  the Shire o f  Boyup-Brook, and 
• the northern halves o f  the Shires o f  Nannup and Bridgetown-Greenbushes. 
Land resources in the 
southern section of the 
Peel-Harvey catchment, 
Swan Coastal Plain 
(Van Goo/ and Kipling 1992) 
I N D I A N  OCEAN 
Land resources 
from Harvey 
to Cape/ on the 
Swan Coastal Plain 
(Barnesby, King and 
Proulx-Nixon, in progress) 
BUN BURY 
Boyan up 
Harnoy 
Sheet 1 
*Collie 
Land resources 
o f  Busse/ton- 
Margaret River- 
Augusta 
(Title and  Lantzke 
1990) 
Bussel-ton 
4. 
Augusta tbi 
• Donnybrook 
• Nan nu p 
Sheet 2 
Landfonns and  soils o f  the 
Murray River catchment area 
(McArthur, Churchward 
and Hick 1977) 
•Bridgetown 
• Darkan 
Katanning area 
land resource 
survey 
(Percy, in progress) 
•Boyur Brook 
•Manjimup 
Soils and  landforms 
of the Manjimup area 
(Churchward 1993) 
*Pemberton 
Rocky Gully 
land resource survey 
(Percy, Marold and 
Roberts, in progress) 
•Northoliif e 
S O U T H E R N  OCEAN 
Landforms and  soils of the 
South Coast and hinterland 
(Churchward, McArthur, 
Sewell a n d  Bartle 1988) 
•Kojonup 
• Hooky Gully 
Figure 1. Location o f  the survey area and adjoining land resources surveys. 
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How to use this report 
The information in this report can be used for a number o f  purposes. As the data is stored in a 
digital format, it is possible to produce interpretative maps o f  specific themes. One example 
could be a map showing the distribution o f  deep sands throughout the study area. Another 
could be a map showing the areas with a high capability for market gardening in the Shire of 
Donnybrook-Balingup. A third example could be a map showing areas most susceptible to 
water erosion in the Wellington Catchment. For the latter, data from this survey would be 
combined with data in the adjoining Katanning Area Land Resource Survey. Such maps can 
be produced on request by AGWEST Land Management. Contact Agriculture Western 
Australia. 
While the maps have been produced to provide a regional overview o f  land resources and 
capability, it is recognised that one o f  the most common uses o f  the data is assessing the 
characteristics and capability o f  a particular area o f  land. However, some care needs to be 
exercised to avoid use o f  the data at an inappropriate scale. 
Because o f  the high degree o f  natural variability, each map unit contains a number o f  soils and 
landforms. As a consequence capability within each unit varies. The information provided in 
this report is useful in the initial stages o f  evaluating land sub-division or development 
proposals for individual properties or locations. However, it needs to be stressed that it does 
not replace the need for on-site investigations, rather it provide guidelines o f  what to look for 
when making these assessments. The information is not provided at a suitably detailed scale 
for land use decisions on individual parcels o f  land. Below is an example o f  how the 
information may be used. 
Example:  A n  investor is interested in purchasing land for growing grapes. He finds some 
land on the market in the Boyup Brook district and establishes from the map that it is in the 
Lukin Subsystem. He turns to the description o f  this map unit on page 90, reads the general 
descriptions and then notes the details in the L a n d  capability box: 
Horticulture: Although about half  is suitable for orchards and vineyards, water for irrigation can be a major 
problem. There are many suitable dam sites in the valleys, but salinity levels are often beyond the tolerance of 
horticultural crops. Soil salinity and waterlogging are further problems, especially on the upstream valley and 
Kulikup phases (LKu and LKk). The risk o f  erosion limits vegetable cropping on slopes with gradients >10% 
on the downstream valley and rocky slopes (LKd and LI(r). Frost can affect sensitive crops. 
From this information he identifies that the block may have potential, but will need to 
investigate how much o f  the block is well drained and not subject to salinity. It will also be 
essential to establish i f  an adequate water supply is available. 
For further information on land capability he can turn to the accompanying land capability 
booklet. Listed and described here are the unmapped land units which occur in the Lukin 
Subsystem, their relative abundance and capability ratings. The proportion o f  land units 
within each block o f  land will not necessarily be the same as that given for the overall 
subsystem. For example gentle sandy gravel slopes are a minor land unit o f  the Lukin 
Subsystem, but they may cover more than 2 ha o f  a 5 ha  block found within that subsystem. 
The land units can be used as a basis for more detailed mapping o f  the block. 
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History of land use 
The survey area has been inhabited by the Noongar people for at least 35,000 years. They 
appeared to make limited use o f  the dense jarrah forests, preferring the coastal plain and the 
open, game-rich woodlands to the east (Christensen etal. 1981). They used the major river 
valleys, such as the Blackwood, to travel between these areas. The Noongars led a nomadic 
life and practised low intensity burning o f  forests and woodlands in the south-west. This 
promoted the growth o f  grasses and herbs as feed for larger game such as kangaroos and was 
also used to drive smaller game, such as bandicoots, from thick cover. 
European exploration o f  the area began soon after the founding o f  the Swan River Colony in 
1829. Captain James Stirling travelled from Port Leschenault to Roelands on the foot o f  the 
Darling Scarp in 1830. In 1834 Thomas Turner led a party from Augusta up the Blackwood 
River to the present site o f  Nannup. Stirling traversed the area in 1837, crossing from Arthur 
River to Brunswick (Staples 1979). Bland, Irwin and Singleton passed through the area on 
their overland trip from King George's Sound to the Vasse River in 1842, while the surveyor 
Augustus Gregory explored the Blackwood Valley from its upper reaches to the coast in 1845 
(Christensen et al. 1981). 
Settlement was officially encouraged in the south-west region, as the sandy soils around the 
Swan River were found to be mainly unsuitable for agriculture. Settlers pushed slowly inland 
from the lower reaches o f  the Collie and Preston Rivers. Farms were established in the Collie 
Valley in 1840, at Donnybrook in 1842 and in the Bridgetown and Balingup districts around 
1857. While some o f  the earliest farming ventures were unsuccessful, a number o f  properties 
were established by the 1850s. Clearing the heavy timber was difficult and only small areas 
were prepared for growing vegetables, fruit and grain. Sheep and cattle grazed the forests, 
tended by shepherds. The introduction o f  convict labour in the 1850s, and resultant increase 
in population, greatly benefited agricultural development. 
Timber harvesting was an important industry in the early years o f  settlement. The 
magnificent hardwoods were felled and used as railway sleepers for the rapidly expanding 
railway system, timber for housing and jarrah cut rounds, which were exported to become 
foundation paving for many a street in Europe. In the 1890s the timber industry became well 
established following the building o f  the railway to Perth. 
Tin was discovered by D.W. Stinton at Greenbushes in 1888 from which a very successful 
mine developed. The following year a coal seam was discovered on the Collie River leading 
to the development o f  the Collie Coalfields. Around the turn o f  the century there was a gold 
rush at Donnybrook (Frost 1976). 
After World War I an export industry based on Granny Smith apples was established in the 
Donnybrook district. Fruit was also grown around Balingup and Bridgetown. 
In the first 80 years o f  settlement, land clearing occurred mostly in the valleys. This took 
advantage o f  the natural water supplies and the fertile loamy soils. Relatively little clearing 
was done on the gravelly plateaux. When large areas were reserved for timber in the 1920s, 
these plateau areas were mostly protected from agricultural development. In 1933 the first 
large scale plantings o f  pine forests commenced on areas o f  logged native forest at Grimwade. 
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Dairying developed importance in the 1930s, with the establishment o f  a cream depot at 
Bridgetown and a cheese factory at Balingup. In the post-war years potatoes and vegetables 
were grown along the Darling Scarp and in the Ferguson Valley. 
Both orchards and dairying declined in the middle Blackwood Valley during the 1950s to 
1970s when large areas o f  farmland were converted to pine plantations. Growth in 
agricultural activity increased in the Boyup Brook district, influenced by the availability of 
land clearing machinery and fertilisers suitable for the gravelly soils. 
In 1965 the Muja Power Station became one o f  WA's main sources o f  electricity. Until the 
late 1970s potato farming was a major industry in the Donnybrook district. Winter plantings 
were located high in the valley to avoid frosts, and soil erosion often resulted from the 
cultivation o f  the steep slopes. 
Large scale plantings o f  eucalypts on agricultural land were initiated in the 1970s to combat 
salinity in the Wellington Catchment. The 1980s and 1990s have seen an influx o f  people 
into the area. Farmland has been subdivided for hobby fauns and rural lifestyle blocks. 
Horticulture is expanding in the Donnybrook district, with large plantings o f  new apple 
varieties and summer fruits for the export market. Viticulture is also beginning to develop 
and increasing areas are being planted to Tasmanian blue gums (Eucalyptus globulus) for 
wood chip production. In 1985 the Worsley Alumina refinery near Collie began processing 
bauxite from Mount Saddleback, outside the survey area. 
Existing land use 
More than half o f  the suivey area lies under State Forest, including most o f  the plateau areas. 
These forests are used for timber, conservation, recreation and water catchment protection. 
Most o f  the forest consists o f  native timber from which j arrah is harvested. There are also 
some large areas o f  pine plantations. 
There are approximately 300,000 ha o f  alienated land, most o f  which has been cleared for 
agriculture. A large proportion is in the major valley systems. The grazing o f  sheep and beef 
cattle on clover and ryegrass-based annual pastures is the predominant use. Other livestock 
include dairy cattle, horses, goats and deer. Horticulture occupies a much smaller area, but is 
very significant. Donnybrook is one o f  WA's most important apple producing districts. 
Stonefruit and citrus are other major crops. Potato production has declined over recent years 
as growers have moved to flatter coastal areas. Cauliflower and pumpkins are also grown. 
Viticulture and floriculture are small but growing industries. There is some broadscale 
cropping around Boyup Brook. Traditional fodder crops o f  oats and lupins have been grown, 
but recently farmers have begun producing canola for vegetable oil. Planting o f  Tasmanian 
blue gums (E. globulus) on farmland throughout the survey area for the production o f  wood 
chips for paper making has expanded in the last decade. 
Demand for subdivision' o f  agricultural land into rural lifestyle blocks is increasing. Popular 
areas include Balingup, Bridgetown, Collie, the Preston Valley and the Darling Scarp between 
Collie and the Ferguson Valley. 
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Mining is an important land use. Collie produces all of WA's coal and significant land areas 
have been disturbed by open cut mining Much of the base of the Whicher Scarp has been 
mined for mineral sands and there is open cut mining for spodumene, tantalite and tin at 
Greenbushes. Smaller scale quarrying of blue metal and Donnybrook Sandstone occurs at a 
couple of locations while pits for gravel or sand extraction are common throughout the 
survey area. The two major industrial sites are the Worsley Alumina Refinery and the Muja 
Power Station, both in the Shire of  Collie. 
Wilga Subsystem with the chimneys o f  the Muja Power Station in the background. 
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Climate 
The climate is Mediterranean with warm and dry summers and cool, wet winters. Mean annual 
rainfall ranges from 650 to 1,250 mm (see Figure 2), falling mostly between April and October. 
Rainfall is highest in the north-west corner due to the orographic effect of  the Darling Scarp on 
moist air coming off the Indian Ocean. The south-east corner which is furthest from the coast 
has the lowest rainfall. Average annual evaporation ranges from 1,200 mm on the 
Donnybrook Sunkland to 1,400 mm in the north-east. 
Temperatures are mildest in the south-west and more extreme in the north-east. Mean 
maximum temperatures in the hottest month (usually February) range from 26 to 31"C while 
the mean minimum temperatures in the coldest month (usually July) range from 4 to 81>C. 
Frosts are frequent east o f  the Darling Scarp. They are most common in the east and on the 
floors o f  valleys and depressions. 
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Geology and physiography 
The survey area lies east and south o f  the Swan Coastal Plain, some 13 to 20 km inland from 
the shores o f  Geographe Bay and the Indian Ocean (see Figure 3). South o f  Bunbury the 
Whicher Scarp rises 60 to 120 m above the plain forming the edge o f  the Donnybrook 
Sunkland which consists o f  a gently undulating plateau dissected by a series o f  moderately 
incised valley systems. 
The Darling Scarp, running almost due south from Harvey through Donnybrook to Nannup, 
foinis the range's western edge. It rises abruptly some 100 to 200 m above the Swan Coastal 
Plain and 60 to 160 m above the Donnybrook Sunkland. From here the Western Darling 
Range consists o f  an undulating plateau rising gently eastwards dissected by a series o f  deep 
valley systems along the Harvey, Brunswick, Ferguson, Preston and Blackwood Rivers. In 
the Eastern Darling Range the dissection is more widespread with the lateritic plateau 
occurring mainly as isolated remnants. 
Geology 
The geology has been mapped at a scale o f  1:250,000 by Wilde and Walker (1982). This 
shows the Darling Fault as a major feature dividing the survey area. It runs along the base of 
the Darling Scarp from Harvey south to Nannup. Most of  the survey area lies east o f  the 
Darling Fault on the Yilgarn Craton. This is a stable Archaean craton, part o f  the Western 
Shield o f  Australia. It can be divided into two major components within the survey area: the 
Darling Range Batholith occupies the north-east and is composed o f  granitic rocks (granite, 
adamellite and monzonite) which are greater than 2,500 million years old; and the Balingup 
Metamorphic Belt extends south from Harvey and reaches a maximum width in the Nannup to 
Bridgetown area. It consists o f  gneiss, orthogneiss, granofels, granulite and schist. 
Migmatite is found between the Darling Range Batholith and the Balingup Metamorphic Belt 
and is most common between the Wellington Dam (west o f  Collie) and Mayanup (south of 
Boyup Brook). Dykes and veins o f  dolerite and quartz have intruded through the rocks o f  the 
Yilgarn Craton and have significant localised effects on soils and hydrology. 
The Collie Basin is a depression, formed by faulting in the Yilgarn Craton, filled with 
Permian coal-bearing sedimentary rocks. The Wilga and Boyup Brook Basins are similar 
depressions. Other sediments overlying the craton include Donnybrook Sandstone, the Kirup 
Conglomerate and broad areas o f  Eocene sediments. These sediments are fluvio-lacustrine 
deposits. A lateritic capping covers much o f  the craton. 
West o f  the Darling Scarp, up to 9 km o f  sedimentary rocks overlying a pre-Cambrian 
basement, form the Perth Basin. These date from the Permian through to the Cretaceous 
Periods and include sandstone, siltstone, claystone and conglomerate. Although the Bunbury 
Basalt sits within the upper strata, its only outcrops are along the Blackwood River. Perth 
Basin sediments are largely overlain by a lateritic capping. 
Maps o f  Harvey-Lake Preston (Geological Survey o f  Western Australia 1981), Bunbury- 
Burekup (Geological Survey 1982), Collie (Gozzard and Jordan 1986), Muja (Gozzard and 
Jordan 1987) and Capel (Belford 1987) at 1:50,000 provide more details o f  superficial 
geology and detail environmental and engineering considerations. 
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Water rosources 
The north-west corner of  the survey area drains into the Harvey River (see Figure 2) which 
flows to the Indian Ocean through the Harvey River diversion drain. To the south lies the 
catchment of  the Collie River which includes the subcatchments of the Brunswick River and 
Henty Brook. Upstream from the Wellington Dam the Collie River Catchment is known as 
the Wellington Catchment. The upper Wellington Catchment extends east of  the survey 
area. South of  the Collie River System is the catchment of  the Preston River which includes 
the subcatchments of  the Ferguson River and Joshua and Crooked Brooks. The Collie and 
Preston Rivers flow into the Leschenault Estuary which is connected to the Indian Ocean. 
To the south-east the Capel and Ludlow Rivers form part of  the Geographe Bay Catchment. 
The south of  the survey area is drained by the Blackwood River which flows into the 
Southern Ocean at Augusta. 
Water quality in most rivers is fresh (<500 mg/L o f  total soluble salts). The main exceptions 
are the Collie and Blackwood Rivers. Their catchments extend east where average annual 
rainfall is below 800 m m  and extensive clearing has led to rising saline watertables. Mean 
annual salt concentrations of  around 3,000 mg/L have been recorded in the Blackwood 
River where it flows through the survey area. They decrease downstream with the 
contribution of  fresher water from the forested subcatchments. The salinity of watercourses 
in the partially cleared subcatchments of the Bridgetown and Boyup Brook districts ranges 
between 700 and 4,000 mg/L. In the Wellington Catchment mean annual salinity in the 
upper reaches of  the Collie River East exceeds 5,000 mg/L. Downstream near the dam, 
salinity o f  the Collie River is about 1,100 mg/L. 
The most significant groundwater supplies are the aquifers of  the Perth and Collie Basins. 
Large quantities of  fresh water are contained in the Leederville and Yarragadee Formations 
beneath the Donnybrook Sunldand and the Collie Coal Measures. The latter tend to be acid 
and high in iron. Smaller quantities of  fresh water are contained in the Wilga and Boyup 
Brook Basins. Elsewhere on the Western and Eastern Darling Range Zones there are 
scattered superficial aquifers. Although these are usually low yielding and often brackish or 
saline, some sizable fresh, localised supplies have been found. 
The Wellington Dam, 
west o f  Collie, is a 
major water resource 
in the survey area. 
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Native vegetation 
Vegetative cover was mapped at a scale of 1:250,000 by Smith (1974) and Heddle et al. 
(1980). Most of the west of the survey area was originally covered by open forest (trees 10 
to 30 m high with a projective foliage cover of 30 to 70%) dominated by jarrah (Eucalyptus 
rnarginata) and marri (E. calophylla). Banksia spp. are common in the understorey. 
Blackbutt (E. patens) and bullich (E. megacarpa) are sometimes found in moister areas. 
Wandoo (E. wandoo) grows along the Darling Scarp and Harvey River. Pockets of tall open 
forest can be found on barns receiving high rainfall. 
In the north, blackbutt is often present in these pockets while karri (E. diversicolor) grows 
south of the Blackwood River. Patches of jarrah-marri woodland, often with Banksia and 
Melaleuca spp., are found on areas of sandy, rocky or swampy soils. Along the Whicher 
Scarp mountain math (E. haemato.xylon) is often present. 
East of Collie and Wilga, wandoo joins jarrah and math as an important component of the 
open forest on the plateau. Wandoo and wandoo-jarrah woodlands dominate the valleys, 
with flooded gum (E. rudis) common on footslopes. Broad swampy valley floors support a 
low open woodland or sluubland with Melaleuca spp. usually present. 
Jarrah-marri forest covers 
many of  the uncleared areas 
in the region. 
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Previous surveys 
Two broadscale maps with soils information cover almost all o f  the survey area. Sheet 5 of 
the Atlas o f  Australian Soils (Northcote et al. 1967) was produced at a scale o f  1:500,000. 
The landform and soils map o f  the Atlas o f  natural resources, Darling System, Western 
Australia (Churchward and McArthur 1980) covers all except the eastern edge o f  the survey 
area at a scale o f  1:250,000. It formed a base for much o f  the mapping in this survey which 
used many o f  the same map unit names and concepts. 
Subsystem maps o f  adjoining areas are either published or in preparation (see Figure 1). To 
the south Churchward (1992) mapped the Manjimup district at 1:100,000 scale. To the 
south-west McCutcheon (unpublished) extended the Darling System landforms and soils 
mapping o f  Churchward and McArthur across the State Forests o f  the Donnybrook Sunkland. 
Tille and Lantzke (1990) mapped the agricultural land on adjoining areas in the Shire of 
Busselton at 1:100,000 scale while Bamesby et al. (in preparation) mapped the Swan Coastal 
Plain between Capel and Harvey at a scale o f  1:50,000. North o f  Harvey, van Gool and 
Kipling (1992) mapped the coastal plain and edge o f  the Darling Scarp at 1:50,000. McArthur 
et al. (1977) mapped the Murray River Catchment to the north-east. The Eastern Darling 
Range Zone in the Katanning District has been mapped by Percy (in preparation). 
Within the survey area, a number o f  areas have been mapped at a more detailed scale. Finkle 
(1971) undertook detailed mapping and investigations in the Balingup, North Greenbushes 
and Southampton districts and made significant contributions towards the understanding of 
the nature and genesis o f  the soils and landforms. The soils o f  the Wokalup Research Station 
were mapped and described by Pym (1951) and Clarke (unpublished). Bettenay et al. (1980) 
undertook detailed investigations o f  five small catchments in the Collie district while 
Frahmand and van Moort (unpublished) mapped another small catchment east o f  Collie. 
McArthur and Bettenay (1956) mapped the soils o f  the Capel-Boyanup district, a small area of 
which coincides with this survey, while Bettenay and Hingston (1957) discussed the pedology 
o f  the same area. McArthur and Bettenay (unpublished) also investigated the soils o f  the 
upper Preston Valley. Laffan and Frahmand (unpublished) mapped soils in the upper Preston 
Valley. McArthur (1991) described the soils o f  the survey area including detailed analysis of 
a number o f  profiles, while Stoneman (1991) described a number o f  soils in the Boyup Brook 
district. 
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Survey methods 
A hierarchy o f  soil-landscape mapping units for land resource surveys (see Figure 3) has been 
adopted by Agriculture Western Australia in order to maintain a consistent approach with 
different mapping scales and varying levels o f  complexity in both landscape and soil patterns 
(Purdie 1995). At the higher levels o f  the hierarchy the soil-landscape mapping units cover 
large areas and have a high degree o f  internal complexity. They are suitable for conveying 
broad overview information. At the other end o f  the hierarchy soil-landscape mapping units 
cover small areas with minimal internal complexity. They are areas with a particular 
landform, and usually only minor soil variation. These are suitable for detailed maps o f  small 
areas such as individual farms, as well as for conveying site specific information. The 
hierarchy o f  soil-landscape mapping units is: 
At the highest level there are eight soil-landscape regions which cover the whole 
Australian continent. 
Each region is divided into a number o f  soil-landscape provinces. The survey area lies 
entirely within the Avon Province o f  the Western Region (Bettenay 1983). The Darling 
and Whicher Scarps, which form the north-western boundary o f  the survey area, also mark 
the boundary between the Avon Province and the Swan Province. Adjoining areas o f  the 
Swan Province have been mapped by Barnesby et al. (1995) and Tille and Lantzke (1990). 
Each province is divided into soil-landscape zones which are defined on geomorphological 
and geological criteria. The Avon Province has been subdivided into four zones within the 
survey area. Most mapping covers the southern extent o f  the Western Darling Range Zone. 
The west o f  the survey area lies on the Donnybrook Sunkland Zone. The south-east corner 
lies in the Eastern Darling Range Zone. A small portion o f  the Warren-Denmark 
Southland Zone occurs on the south-east corner o f  the Domlybrook-Bridgetown map 
(Sheet 2). These zones are described in the following section. 
The zones are divided into soil-landscape systems. These are similar to the traditional 
concept o f  land systems used by Christian and Stewart (1953) and delimit areas with a 
recurring pattern o f  soils, landforms and vegetation. Systems are useful for producing 
maps at regional scales (e.g. 1:250,000 scale map o f  the area between Mandurah and 
Denmark). Each system in the survey area is described. 
The systems are divided into soil-landscape subsystems. These are areas o f  characteristic 
landform features containing a defined suite o f  soils. These can be used for producing 
1:50,000 to 1:100,000 scale maps (e.g. catchments or local government areas). 
The subsystems are often further divided into phases. These highlight areas where 
particular features, such as rock outcrops or poorly drained flats, are predominant within 
the general pattern. The level o f  detail o f  the mapping which accompanies this report 
varies. As a result the maps show a mix o f  two levels o f  the hierarchy (i.e. subsystems and 
phases). Detailed descriptions o f  the subsystems and their phases are contained in this 
report. 
16 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Regions 
Broad subdivisions o f  the Australian continent 
e.g. The  Western Region (2) 
Provinces 
Suitable for maps at scales o f  about 1:5,000,000 providing a 
broad overview o f  the whole State 
e.g. Avon Province (25) 
Zones 
Areas defined on geomorphological or geological criteria, 
suitable for regional perspectives at scales o f  about 1:1,000,000 
e.g. Western Darling Range Zone (255) 
Systems 
Areas with recurring patterns o f  landforms, soils and vegetation 
suitable for regional mapping or scales o f  about 1:250,000 
e.g. Coalfields System (255CD 
Subsystems 
Adds an identified set o f  soils to the unit definition, suitable for 
mapping o f  local government areas or catchments at scales of 
about 1:50,000 to 1:100,000 
e.g. Stockton Subsystem (255CfSK) 
Phases 
These highlight areas where particular features, such as rock 
outcrops, poorly drained flats, slopes and valleys, are 
predominant within the general pattern 
e.g. Stockton upstream valleys (255CfSKu) 
Figure 3. Levels o f  the soil-landscape mapping hierarchy. 
See Figure 4 for 
subdivisions of this phase 
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Figure 4. Relationships between subsystem phases, land units and soils.. 
18 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
The subsystems and phases can be divided into land units (see Figure 4). These are areas of 
land with relatively homogeneous soil, slope and drainage. For any given inputs and 
management, different occurrences o f  the land unit can be expected to have both similar 
production potential and degradation risks. Land units can be used for more intensive 
mapping, e.g. preparing farm plans at scales o f  1:5,000 to 1:10,000. They are also highly 
suitable for the application o f  land capability ratings. Each land unit can usually be found in a 
number o f  different subsystems and may even be distributed across more than one system or 
zone. The land units identified in this survey are listed in the accompanying report Land 
capability data f o r  the Wellington-Blackwood survey (Tille 1996). This also details which 
land units occur in each mapping unit. 
Each land unit contains one or more soil groups. Approximately 50 soil groups have been 
identified in WA, each defined according to general characteristics such as texture profile, 
colour and gravel content. Each soil group contains a number o f  soil series which are defined 
according to rigorous criteria (Purdie 1995) and the Australian Soil Classification (Isbell 
1996). Each soil-landscape subsystem in this survey includes a list o f  commonly occurring 
soil groups and soil series. The soil groups and series are described below. 
Map preparation 
The maps accompanying this report were compiled at a scale o f  1:50,000 for publication at a 
scale o f  1:100,000 and show the distribution o f  subsystems and their phases. There is a long 
common boundary with the Manjimup survey (Churchward 1992) to the south. As a result, 
the basic style o f  mapping and some o f  the units used there were adopted here. The main 
difference was that some subsystems were divided into phases. For example footslope and 
rocky slope phases were mapped within the Bridgetown Subsystem. Where Churchward's 
units were subdivided in this mapping, phase boundaries were extended onto the northern 
portion o f  the Manjimup map. This mapping has not been published but is available in digital 
form. Many o f  the units and concepts from the landform and soils map in the Atlas o f  natural 
resources, Darling System, Western Australia (Churchward and McArthur 1980) were 
adopted or modified. 
Subsystem and phase boundaries were identified using 1:50,000 scale black and white aerial 
photography (December 1988 and January 1989) and transferred to 1:50,000 topographical 
map sheets. The geological mapping o f  Wilde and Walker (1982) was used extensively as an 
aid to identify likely changes in soil types and units. 
Field investigations 
Field investigations were conducted between August 1989 and May 1994. Observations 
made during field traverses were written onto overlays on the aerial photographs or on draft 
copies o f  the maps. Sites were described in detail at data points. 
Observation points were recorded over the whole survey area although there were some large 
areas o f  State Forest to which little access was gained. Data point descriptions were largely 
restricted to agricultural land. Description o f  some subsystems which are located mostly in 
State Forest are drawn from sites on that subsystem described in the Manjimup or Katanning 
survey areas. In other cases information from Churchward (1992) and Tille and Lantzke 
(1990) was used to prepare the subsystem description. 
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Sites were selected to obtain a representative sample for each major subsystem while 
covering the agricultural land fairly evenly. Many sites were described on roadsides for 
ease of access. In selected areas several sites were described in close proximity to establish 
relationships between soils, topography, vegetation and drainage. More than 1000 data 
point sites were described and their distribution is shown on the accompanying map. This 
level of investigation represents approximately one site every 780 ha over the entire survey 
area or approximately one site for every 300 ha of agricultural land. 
At data points the site and soil profile were described according to the standard terminology' 
of McDonald et al. (1990). At most of the sites the soil profile was examined with the aid of 
a hand auger. Other profiles were exposed in road cuttings or pits. Soil pH was tested in the 
field using a pH kit (Raupach and Tucker 1959). At some sites pH and salinity were 
measured with pocket meters while other samples were collected for laboratory analysis in 
water and calcium chloride. Soil samples were taken for detailed laboratory analysis at 22 
sites. 
Data capture 
The map unit boundaries were transformed from lines on the 1:50,000 topographical map 
sheets into digital data using a computer aided mapping system operating on MicroStation 
software. The site locations were similarly digitised from aerial photographs. Site data was 
computer coded and entered into the ORACLE soil profile database (Purdie 1993). 
The Cardiff Subsystem near Collie has sandy soils often supporting Christmas trees 
(Nuytsia floribunda) which feature spectacular orange flowers in early summer. 
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Land capability assessment 
The land capability o f  each subsystem is summarised. These summaries are derived from the 
accompanying report Land capability assessment f o r  the Wellington-Blackwood survey (Tille 
1996). This data is presented separately to allow for revision. Updates can be produced to 
match advances in technology, land management and knowledge o f  land use requirements. 
The methodology used is that described by van Gool and Moore (1996) and differs from that 
described by Wells and King (1989). The most important difference is that the capability 
ratings were assigned to land units which do not appear on the maps, but are subdivisions of 
the soil-landscape subsystems and their phases. This approach was taken to account for 
variability within the mapping units. For example, the land units present in the Yarragil 
Subsystem include the swampy valley floors and the gentle gravel slopes. The former have 
limited agricultural potential while the latter have a high capability for most uses. One overall 
rating for this subsystem would be misleading. 
For each o f  the mapping units a list o f  component land units was compiled (Tille 1996). An 
estimate was made o f  the percentage area o f  the mapping unit occupied by each o f  the land 
units. Forty land units were identified and the capability o f  each assessed using land qualities 
and ratings in the way described by van Gool and Moore. A list o f  18 land qualities was 
drawn up, each having a range o f  possible values. Every land unit was assigned a value for 
each land quality. For example the wet upland flats land unit has a moderate water erosion 
hazard, moderate site drainage, very deep rooting conditions and low wind erosion hazard. 
Rating tables were prepared showing the effects o f  the different land quality values on a 
variety o f  land uses. Tables were created for the following agricultural uses: grazing, 
broadscale crops (e.g. oats, barley, canola), vegetable cropping (e.g. potatoes, cauliflowers, 
carrots), orchards and vineyards, and farm forestry with Tasmanian blue gums (Eucalyptus 
globulus). Two tables deal with rural residential developments, namely housing and road 
construction and the disposal o f  septic effluent. By cross matching the land use requirements 
shown in these tables with the land quality values, a rating was derived for each land unit for 
each land use. These ratings belong to the five class system described by Wells and King. 
For a given land use Class 1 land has a very high capability and productive potential with few 
limitations. At  the other end o f  the scale, Class 5 land has very low capability and severe 
limitations. The land qualities limiting the land use are also identified. 
From the land unit capability ratings the percentage area o f  land o f  each capability class was 
calculated for each subsystem and phase under each land use. 
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Map units 
The zones and their component systems found in the survey area are described below. The 
zone boundaries are shown in Figure 5 and their constituent systems in Figure 6. The 
subsystems within each system are mentioned briefly below and listed in Table 1. They are 
described in full later in this chapter (arranged in alphabetical order by symbol). 
Western Darling Range Zone 
The Western Darling Range Zone extends from Julimar, north o f  the Avon River, 650 km 
south to the Blackwood River. It is 30 to 80 km wide. Towns include Mundaring, 
Dwellingup, Collie, Balingup, Greenbushes and Bridgetown. 
This zone overlies crystalline rocks (e.g. granite and gneiss) o f  the Archaean Yilgam Craton. 
Its western edge is the Darling Scarp which rises abruptly 60 to 200 in above the Swan 
Coastal Plain and Donnybrook Sunkland Zone. On the top o f  the range is the broad, 
undulating lateritic Darling Plateau. This sits about 250 m above sea level in the south and up 
to 400 m above sea level in the north. Major river systems including the Avon, Murray, 
Harvey, Collie, Preston and Blackwood have cut into the plateau forming deep, steep-sided 
valleys and exposing fresh rock. The boundary between the Western and Eastern Darling 
Range Zones is not nearly as obvious as the Darling Scarp. In the survey area it follows the 
catchment divide between the Blackwood, Collie and Preston Rivers. It then runs south, close 
to the top o f  the Hester Brook Catchment. In some places an indistinct, low escarpment is 
present. 
Annual rainfall ranges from 500 to 1,200 mm. State Forests cover a major portion o f  the 
Western Range. These support jarrah-marri (Eucalyptus marginata-E. calophylla) forest and 
woodland with some wandoo (E. wandoo) and blackbutt (E. patens). Clearing for agriculture 
has mainly been restricted to the dissected terrain. 
Within the bounds o f  the survey area the Western Darling Range Zone has been divided into 
three systems: 
Darling Plateau System 
The Darling Plateau System consists o f  an undulating plateau surface. It is dominated by 
broad, lateritic divides formed over a crystalline basement (Dwellingup Subsystem). These 
divides have gravels and sands. In some locations they have formed over deposits o f  Kirup 
Conglomerate. Some o f  the divides are almost level and have extensive areas o f  poor 
drainage (Wilga Subsystem). Most have formed over old sedimentary deposits. Ridges with 
gravels and loams (Hester Subsystem) run off the western and southern edges o f  the plateau. 
Some low hills rise above the plateau surface (Mornington Hill Subsystem), which become 
more common to the east. Shallow, minor valleys with gravels, sands and loams (Yarragil, 
Pindalup and Boonarie Subsystems) are common. These are often U-shaped with swampy 
floors. There are also some shallowly incised, broad swampy flats o f  major rivers (Harris 
Subsystem) in the Wellington Catchment. 
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Table  1. Soil-landscape zones, systems and  subsystems in the survey area. 
Zones Systems Subsystems Symbol 
Donnybrook Sunkland 
' 
Blackwood Plateau BideIla 
Coate 
Jalbaragup 
Kingia 
Milyeanup 
Telarah 
BD 
CE 
JL 
KI 
MP 
TL 
Goodwood Valleys Blackwood 
Bentley 
Darradup 
Layman 
Preston 
Rosa 
BK 
BN 
DP 
LY 
PR 
RO 
Whicher Scarp Whicher 
Yelverton 
WC 
YL 
Eas te rn  Darl ing Range Boyup Brook Valleys Boree 
Condinup 
Gnowergerup 
Newlgalup 
BR 
CP 
GW 
NW 
Eulin Uplands Dalmore 
Kulikup 
Lukin 
Qualeup 
Sandalwood 
DM 
KU 
LK 
QU 
SD 
Wes te rn  Darl ing Range Coalfields Cardiff 
Collie 
Muja 
Stockton 
CF 
CI 
MU 
SK 
Darling Plateau Boonarie 
Dwellingup 
Harris 
Hester 
Momington Hill 
Pindalup 
Wilga 
Yarragil 
BO 
DW 
HS 
HR 
MH 
PN 
WG 
YG 
Lowden Valleys Balingup 
Bridgetown 
Dickson 
Donnybrook 
Gale 
Grimwade 
Helena 
Kirup 
Mumballup 
Queenwood 
Southampton 
Wishart 
BL 
BT 
DS 
DB 
GA 
GR 
HL 
KR 
ML 
QW 
SP 
WS 
Warren-Denmark 
Southland 
. 
Manjimup Plateau Bevan 
Catterick 
Corbalup 
Mattaband 
Wheatley 
Yanmah 
BE 
CC 
CL 
MT 
WH 
YN 
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INDIAN OCEAN 
BUNBURY 
Harvey 
Swan 
Coastal CO 
Plain 
Boyanup 
DONNYBROOK 
SUNKLAND 
ZONE 
Nuns.t[ 
Donnybrook 
EASTERN 
DARLING RANGE 
ZONE ZONE OF 
REJUVENATED 
DRAINAGE 
*Collie 
WESTERN 
DARLING RANGE 
ZONE 
EASTERN 
DARLING RANGE 
ZONE 
Boyup Bro k 
Bridgetow 
Darka 
ZONE OF 
REJUVENATED 
DRAINAGE 
WARREN-DENMARK SOUTHLAND ZONE 
Figure 5. Soil-landscape zones in the survey area. 
Most o f  the plateau lies under State Forest and supports jarrah-marri forest and woodland with 
some wandoo. Rainfall ranges between 650 and 1,250 mm per annum while the evaporation 
range is 1,300 to 1,400 mm. The average length o f  the pasture growing season is seven 
months. Some areas have been cleared for agriculture and are mainly used for grazing. In 
response to salinity problems there have been large scale tree plantings in the Wellington 
Catchment. 
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INDIAN 
OCEAN 
BUNBURY 
Boyanup 
Ws 
Bp 
Lv PA, 
Donnybrook 
Op 
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n 
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By Boyup Brook Valleys 
Bp Blackwood Plateau 
Cf Coalfields 
Op Darling Plateau 
Eu Eulin Uplands 
Ft Forrestfield 
Gv Goodwood Valleys 
Lv Lowden Valleys 
Mp Manjimup Plateau 
Mv Murray Valleys 
Pv Pimelia Valleys 
We Whicher Scarp 
Figure 6. Soil-landscape systems in the survey area. 
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Lowden Valleys System 
The Lowden Valleys System consists o f  dissected terrain (mostly 40 to 180 m deep) where 
major river systems have eaten into the Darling Plateau, exposing fresh rock. It also occurs 
along the Darling Scarp. The most common valleys are deeply incised (Balingup Subsystem) 
and have moderate to steep slopes and loamy earths. There are also some very deeply incised 
valleys (Bridgetown Subsystem), some o f  which have prominent rock outcrop (Helena 
Subsystem). Moderately incised valleys with loams and gravels (Grimwade Subsystem) 
occur in the upper reaches. Along the valley floors are river flats with loamy earths 
(Mumballup Subsystem) and alluvial brown deep sands (Southampton Subsystem). 
Some slopes with gravels and sands have formed on patches o f  Kirup Conglomerate (Kirup 
Subsystem) and laterite (Queenwood Subsystem). Slopes with barns, sands and gravels 
(Donnybrook Subsystem) are found on areas o f  Donnybrook Sandstone. Along the Darling 
Scarp there are low to steep slopes with loamy earths (Dickson Subsystem) and some low, 
lateritic slopes (Wishart Subsystem) with gravels. At the foot o f  the scarp south o f  Cundinup 
is a gently sloping apron (Gale Subsystem). 
Rainfall ranges between 800 and 1,250 m m  while the evaporation range is 1,300 to 1,400 mm. 
The average length o f  the annual pasture growing season is seven to eight months. The 
natural vegetation is marri-jarrah forest with some blackbutt. 
Most o f  the area has been cleared for agriculture and is good quality grazing country. There 
are many apple and stonefruit orchards, mainly on the river flats and gentle footslopes o f  the 
Preston River Valley where the risk o f  water erosion is not too great. Vegetable growing is 
also practised, although many potato growers have moved to the coast in recent years. Large 
areas in the Blackwood River Valley were planted to pines in the 1960s and 1970s. Recently 
Tasmanian blue gum (Eucalyptus globulus) plantations have experienced drought deaths due 
to insufficient soil depth. 
Coalfields System 
The Coalfields System on the Darling Plateau overlies Permian sedimentary basins containing 
coal. These include the Collie, Wilga and Boyup Brook Basins. The major occurrence is at 
Collie, with smaller areas north, south and east o f  Wilga. This system is dominated by broad, 
lateritic divides with gravels and sands (Collie Subsystem). In between are broad tracts of 
swampy terrain (Cardiff Subsystem) and shallow, minor valleys with swampy floors 
(Stockton Subsystem). The Collie River has formed shallow valleys with well drained flats 
(Muja Subsystem). 
Much o f  the Coalfields System is State Forest supporting jarrah-marri forest and woodland. 
There are also some pine plantations. Large areas have been disturbed by coal mining 
activities. Only a small area has been cleared for agriculture. The rainfall ranges between 700 
and 1,050 m m  while the evaporation range is 1,300 to 1,400 mm. The average annual pasture 
growing season is seven months. 
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Eastern Darling Range Zone 
The Eastern Darling Range Zone lies to the east o f  the Western Darling Range, is 20 to 70 km 
wide and extends from north o f  the Avon River, 650 km south to the Blackwood River. 
Towns include Wandering, Boddington, Darkan and Boyup Brook. 
The dissected terrain is undulating to rolling with many large remnants o f  the lateritic plateau. 
It is formed on the crystalline rocks (e.g. granite and gneiss) o f  the Archaean Yilgarn Craton. 
These are overlain in many places by undulating lateritic plateau. In the south there are also 
broad, flat areas o f  Eocene sedimentary deposits, sitting high in the landscape. Both o f  these 
occur mainly as isolated areas separated by valleys and created by the dissection o f  the Avon, 
Murray and Blackwood River Systems into the underlying bedrock. The valley floors lie 
mostly between 150 and 250 m above sea level. The range in elevation o f  the plateau 
remnants is mainly between 250 and 400 m above sea level. To the east it merges with the 
Zone o f  Rejuvenated Drainage which is largely dissected terrain with only small scattered 
lateritic remnants. 
Annual rainfall ranges from 500 to 750 mm Much o f  the native vegetation, consisting mainly 
o f  forests and woodlands o f  jarrah (Eucalyptus marginata), marri (E. calophylla) and wandoo 
(E. wandoo) has been cleared for agriculture. 
Within the bounds o f  the survey area the Eastern Darling Range Zone has been subdivided 
into two systems: 
Eulin Uplands System 
The Eulin Uplands System is found near the Blackwood River. It is most common and 
extensive in the south around Boyup Brook, where it is associated with the Boyup Brook 
Valleys System. The Uplands are similar in nature to the Darling Plateau System, which they 
often adjoin. They consist o f  areas o f  plateau and plateau remnants (mostly lateritic) east of 
the Wellington and Preston Catchments. These catchment divides are a convenient boundary 
between the two systems where they merge. 
The system is dominated by broad ridges and divides with gravels, loans  and sands (Dalmore 
Subsystem), and by extensive flats with poor drainage (Kulikup and Qualeup Subsystems). 
Most o f  these flats have formed on Eocene sedimentary deposits. Some low hills rise above 
the plateau surface (Sandalwood Subsystem). Shallow, minor valleys (Lukin Subsystem) 
with gravels, sands and barns  and swampy floors are common between the divides. 
Although some large areas o f  State Forest and bushland support jarrah, marri and wandoo, 
most o f  the Eulin Uplands have been cleared for agriculture. This is mainly grazing with 
some cropping. Over the past few years a steadily increasing area is being planted with 
Tasmanian blue gums (Eucalyptus globulus) for wood chip production. While annual rainfall 
is around 700 m m  there is approximately 1,400 mm o f  evaporation. The average annual 
pasture growing season is seven months. 
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Boyup Brook Valleys System 
The Boyup Brook Valleys System formed where the Blackwood River dissected the Eulin 
Uplands System to form moderately incised (30 to 50 m deep) valleys with gravels, loamy 
earths and yellow-brown deep loamy duplex soils (Newlgalup Subsystem). Deeper valleys 
(to 100 m) are found downstream from Boyup Brook (Newlgalup steep slope and rock slope 
phases). Upstream shallow valleys (5 to 25 m deep) are found where streams have dissected 
Eocene sedimentary deposits (Boree Subsystem). On the valley floors narrow, waterlogged 
flats (Gnowergerup Subsystem) often occur, commonly salt affected. Along the Blackwood 
River are well drained flats with alluvial brown deep sands (Condinup Subsystem). 
The jarrah-marri and wandoo forest and woodland originally growing in these valleys has 
largely been cleared for agriculture. Grazing is the main land use, with some cropping. 
Plantings o f  Tasmanian blue gums (Eucalyptus globulus) for wood chips are increasing, 
however the soil depth may not always be  sufficient. Rainfall ranges between 650 and 750 
m m  per annum while evaporation is around 1,400 mm. The average length o f  the pasture 
growing season is seven months. 
Acid shallow loamy duplex 
soil near Boyup Brook on the 
Sandalwood Subsystem 
supports a woodland of 
wandoo and grass trees. 
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Donnybrook Sunkland Zone 
The Donnybrook Sunkland occupies the western half o f  the Donnybrook-Bridgetown map 
(Sheet 2) and a small corner o f  the Burekup-Collie map (Sheet 1). It extends westwards from 
the Darling Scarp, which runs through Burekup, Donnybrook and Nannup. 
The Sunkland covers an area approximately 100 km wide between the Leeuwin Block in the 
west and the Western Darling Range Zone and Warren-Denmark Southland Zone in the east. 
Level to undulating terrain, formed on Cretaceous and Jurassic Perth Basin sedimentary rocks, 
rises gently from the Southern Ocean coastline to 120 to 180 m above sea level in the north. 
Here the Sunkland ends with the Whicher Scarp dropping to the Swan Coastal Plain. The 
surface o f  the Donnybrook Sunkland Zone is mostly Tertiary laterite with some more recent 
sedimentary deposits.. 
Rainfall ranges between 900 and 1,100 mm, extending to 1,300 m m  in the south. Most land 
remains under natural forest. Jarrah-marri forest and woodland dominate. Heath land, sedge 
land, paperbark woodland and coastal peppermint scrub occur in the south. 
Within the bounds o f  the survey area the Donnybrook Sunkland Zone has been subdivided 
into three systems: 
Blackwood Plateau System 
The Blackwood Plateau System consists o f  a broad, gently undulating plateau. It  is 
dominated by broad lateritic divides with gravels (Kingia Subsystem). Some divides have 
sands and gravels (Telarah Subsystem), small areas are formed over Bunbury Basalt 
(Milyeanup Subssytem) and there are occasional tracts o f  swampy terrain (Coate Subsystem). 
Shallow, minor valleys with gravels and sands are common. Some are U-shaped with 
swampy floors (Bidella Subsystem). Others are more deeply incised, V-shaped valleys with 
narrow floors (Jalbaragup Subsystem). 
Virtually all is State Forest and supports jarrah-marri forest and woodland. Some large pine 
plantations were established between the mid-1970s and mid-1980s. Rainfall ranges between 
900 and 1,000 m m  per annum while the evaporation range is 1,200 to 1,300 mm. The average 
length o f  the annual pasture growing season is seven to eight months. 
As used by Churchward(1992), the term Blackwood Plateau includes the Goodwood Valleys 
System. The Low Plateau is another term which has been applied to this area. 
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Goodwood Valleys System 
The Goodwood Valleys System consists of low (mostly 20 to 50 m deep) valley systems 
which have formed as a result of the dissection of the Blackwood Plateau by major river 
systems, such as the Blackwood, Preston and Capel. The valley sideslopes (Rosa and 
Blackwood Subsystems) have gradients between 3 and 25% and are covered with gravels 
and sands. River terraces with alluvial brown deep sands and alluvial brown loamy earths 
(Preston and Darradup Subsystems) are often present on the valley floors with occasional 
swampy depressions (Layman Subsystem) and raised flats (Bentley Subsystem). 
While State Forest and bushland cover much of the sideslopes, significant areas of the 
Goodwood Valleys have been cleared for agriculture. Along the lower slopes and river flats 
of the Preston and Cape! River Valleys there are extensive plantings of apple and stone fruit, 
as well as some citrus. The rainfall ranges between 900 and 1,100 mm per annum, while 
evaporation range is 1,200 to 1,300 mm. The average length of the annual pasture growing 
season is seven to eight months. 
Whicher Scarp System 
The Whicher Scarp System forms the northern edge of the Donnybrook Sunldand Zone. It 
is a low scarp (60 to 120 m high) separating the Blackwood Plateau and the Swan Coastal 
Plain. It has gentle, lateritic slopes (Whicher Subsystem) with gravels. In the west of the 
survey area a low shelf (Yelverton Subsystem) lies between the slopes of the scarp and the 
coastal plain. 
Most is covered by jarrah-marri forest and woodland. Rainfall ranges between 900 and 
1,000 mm per annum while the evaporation range is 1,200 to 1,300 mm. The average length 
of the annual pasture growing season is seven to eight months. The Whicher Scarp, 
especially the footslopes, is a major recharge zone for aquifers of the Swan Coastal Plain. 
Pockets of  shallow gravels and laterite outcrop are often left uncleared, such as this one 
on the Whicher Subsystem. 
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The Warren-Denmark Southland Zone 
The Warren-Denmark Southland Zone extends 150 km south from the Eastern and Western 1 Darling Range Zones to the Southern Ocean. It is about 350 km wide, with the Donnybrook 
Sunkland Zone abutting the western margin and the Stirling Province to the east. The towns 
o f  Yomup, Manjimup, Pemberton, Northcliffe and Walpole are on the Southland. 
The Warren-Denmark Southland Zone rises from the coastline o f  the Southern Ocean 250 to 
350 m above sea level on the southern edge o f  the Blackwood River Valley. The rise tends to 
occur across a series o f  steps or broad benches. These steps are not dramatic, nor always 
clearly defined. The Southland has formed on crystalline rocks (e.g. granite and gneiss) o f  the 
Yilgam Craton and the Albany Fraser Orogen. In many areas this bedrock is overlain by a 
deeply weathered lateritic mantle or sedimentary deposits dating from the Quaternary and 
Tertiary periods. 
The north o f  the Warren-Denmark Southland Zone, which is dominated by lateritic terrain, is 
often considered to be an extension o f  the Darling Plateau (Churchward 1992). However, 
because o f  the gradual transition from the lateritic terrain north o f  Manjimup to the dissected 
terrain o f  the Ravensthorpe Ramp south o f  Pemberton, there is no definite southern boundary. 
The Blackwood River Valley conveniently separates the lateritic plateau running parallel to 
the west coast and the hinterland o f  the south coast. The northern boundary has therefore 
been defined as the southern edge o f  the Blackwood River Valley. 
The rainfall ranges between 700 m m  in the north-east and 1,400 m m  in the south-west. Most 
o f  the area remains under natural vegetation. This includes karri (E. diversicolor) and jarrah- 
marri forest, areas o f  sedge lands, heath lands and paperbark woodlands. 
The survey area covers only the northern edge o f  one system o f  the Warren-Denmark 
Southland Zone: 
Manjimup Plateau System 
The Manjimup Plateau System has a gently undulating surface. It is dominated by broad, 
lateritic divides with gravels (Bevan and Corbalup Subsystems). Some low hills (Mattaband 
Subsystem) rise above the plateau surface. Shallow, minor valleys with gravels, sands and 
loams are common. Some are U-shaped with swampy floors (Yanmah and Catterick 
Subsystems). Other, more deeply incised, V-shaped valleys (Wheatley Subsystem) also 
occur. 
Virtually all land is State Forest and supports jarrah-marri forests with pockets o f  karri. The 
average rainfall ranges between 700 and 1,100 mm per annum while evaporation is about 
1,300 mm. The average' length o f  the annual pasture growing season is seven to eight months. 
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Subsystems and their phases 
The subsystems and their phases shown on Map Sheets 1 and 2 are described in the following 
section. The subsystems have been assigned a map symbol o f  two upper case letters. For 
example the map symbol for Harris Subsystem is HS which is an abbreviation o f  the 
subsystem name. Names often relate to a locality in which the subsystem is found. Where 
these subsystems have been divided into phases a third, lower case letter has been added, 
relating to the identification feature. For example the map symbol HRi signifies the ironstone 
gravel ridge phase (i) o f  the Hester Subsystem (HR) while the map symbol HRg signifies the 
granite ridge phase (g) o f  the same subsystem. Table 2 shows the standard list o f  codes used 
for phases in this survey. 
Table 2. Subsystem phase codes. 
2 - gentle slopes (gradients 5-10%) 
3 - low slopes (gradients 10-15%) 
4 - moderate slopes (gradients 15-25%) 
5 - steep slopes (gradients >25%) 
f - footslope 
g - granite/gneiss parent material 
i - ironstone gravels 
d - downstream valleys/flats 
k - Kulikup phase (overlies Eocene sediments) 
r - rocky 
s - sandy soils 
u - upstream valleys/flats 
v - valleys 
w - waterlogged depressions 
Symbols are also used on the map to signify certain features. Crosses represent crystalline 
parent material, small circles represent lateritic parent material, dots represent sandy soils, 
cross hatching represents rock outcrop and swamp symbols represent poorly drained areas. 
The subsystems have been arranged in alphabetical order according to the map code. Each 
description is headed by the subsystem name, map symbol, area and brief summary o f  its 
landforms and soils. More detailed infon-nation covers: 
• Rel ie f  The internal relief (i.e. the height difference in metres between the highest and 
lowest points on typical slopes) recorded as a range. 
• Slope: The range in gradients o f  typical slopes. 
• Rainfall: The long-term average annual rainfall (based on 1986 data) across the 
geographical distribution o f  the subsystem recorded as a range. 
• Geology: The geology o f  the material on which the subsystem has developed. 
(Corresponding geological map units for each subsystem are shown in Appendix 1.) 
• Vegetation: The dominant native vegetation before clearing is described briefly. 
• Current land use: Dominant current land use. 
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If the subsystem has been divided into phases on the accompanying maps, this is stated with 
a brief description of each phase followed by an assessment of land capability where the 
main attributes of the subsystem affecting land use are discussed. The potential for grazing, 
broadscale cropping (e.g. oats, barley. canola), horticulture (vegetable crops, orchards and 
vineyards) and trees (commercial timber production) is then summarised. This information 
derived from the data is presented in the accompanying report (Tille 1996). 
Further details then cover the origin of the subsystem name, full soil-landscape symbol 
and its relationship to other map units (described in this and other surveys). The features 
which distinguish it from other subsystems and used for identification when mapping are 
often given. 
A table then provides information on the soil groups (and their component soil series) found 
in the subsystem. The abundance of each soil group is described as being either dominant 
more than 50% of the area), major (25-50%), common (10-25%) or minor (<10%). 
Subdivision of rural land into rural residential lots of  fro 
common around Bridgetown. 
2 to 50 hectares is becoming 
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0 
Pine plantations in the Blackwood Valley on the Bridgetown 
Subsystem. During the 1950s large areas o f  grazing 
country were planted to pines. The level land surface o f  the 
lateritic plateau visible in the background is under native 
forest. 
Orchards at  Balingup grow a variety o f  popular fruits 
including stonefruit and apples. 
Blue gums have been planted extensively on farming land in 
recent years such as this example o f  alley farming at 
Bridgetown in which the land is being used f o r  timber and 
grazing. Besides providing a commercial return with a 
flexible harvest time the timber provides shelter f o r  stock 
and helps prevent rising watertables. 
Secondary salinity on valley floors on the Gnowergerup 
Subsystem east o f  Boyup Brook 
Waterlogging in the footslope phase o f  the Newlgalup 
Subsystem. 
Remnant jarrah forest  in the Newlgalup Subsystem at 
, 
Boyup Brook. 
Native jarrah forest  still covers a high proportion o f  the 
survey area, mostly as  Department o f  Conservation and 
Land Management estate. 
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Table  3. Subsystems in the survey area (arranged alphabetically by  symbol). 
Symbol Subsystem Area  (ha) "A of 
survey 
Brief  description 
BD BideIla 23,130 3.07 Minor swampy valleys with sandy gravels and 
sands 
BE Bevan 10,453 1.39 Broad, undulating lateritic divides with gravels 
BK Blackwood 5,089 0.68 Gentle to moderate slopes o f  moderately incised, 
major valleys with gravels and sands 
BL Balingup 90,636 12.05 Moderate to steeply sloping deeply incised valleys 
with barns 
BN Bentley 1,829 0.24 Low lying, gently undulating low rises with sandy 
gravels and sands 
BO Boonarie 3,340 0.44 Minor swampy valleys on Kirup Conglomerate 
with sands and gravels 
BR Boree 1,770 0.24 Shallow major valleys with gentle sideslopes and 
gravels and sands 
BT Bridgetown 24,356 3.24 Very deeply incised valleys with moderate to steep 
slopes and barns 
CC Catterick 275 0.04 Swampy minor valleys with gravels and barns 
CE Coate 3,193 0.42 Poorly drained upland flats with depressions and 
sands 
CF Cardiff 4,490 0.60 Low lying, poorly drained flats o f  the Coalfields 
System with sands 
CI Collie 10,571 1.41 Broad lateritic divides and crests o f  the Coalfields 
System with deep sands and sandy gravels 
CL Corbalup 312 0.04 Broad, gently undulating divides with gravels and 
some areas o f  poor drainage 
CP Condinup 1,274 0.17 Flood plain and river terraces o f  the Blackwood 
River with deep sands 
DB Donnybrook 3,382 0.45 Moderately incised valleys formed on Donnybrook 
Sandstone with sands, gravels and barns 
DM Dalmore 14,361 1.91 Lateritic and granitic ridges and hill crests with 
gravels and barns 
DP Darradup 1,737 0.23 River flats and terraces o f  the Blackwood River and 
tributaries with deep sands 
DS Dickson 6,570 0.87 Low to steep slopes o f  the Darling Scarp with 
barns 
DW Dwellingup 102,702 13.65 Broad undulating lateritic divides with gravels 
GA Gale 369 0.05 Gently sloping apron at the base o f  the Darling 
Scarp with gravels 
GR Grimwade . 36,192 
4.81 Moderately incised valleys with low slopes and 
barns  and gravels 
GW Gnowergerup 838 0.11 Poorly drained valley floors with wet soils, often 
saline 
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Table 3 continued....) 
Symbol Subsystem Area  (ha) % of 
survey 
Brief  description 
HL Helena 3,395 0.45 Deeply incised gorge with steep lopes with rock 
outcrop and stony soils 
FIR Hester 37,647 5.00 Lateritic and granitic ridges and hill crests with 
gravels and barns 
HS Harris 5,253 0.70 Broad swampy valley floors with wet soils, often 
saline 
JL Jalbaragup 5,463 0.73 Gentle to low sideslopes and narrow terraced 
floors o f  minor valleys with gravels and sands 
KI Kingia 40,538 5.39 Lateritic ridge crests and divides with sandy 
gravels 
KR Kirup 4,418 0.59 Gentle to low slopes formed on Kirup 
Conglomerate with sands and gravels 
KU Kulikup 7,885 1.05 Flat to gently undulating, moderate to  poorly 
drained uplands formed on sedimentary deposits 
with gravels and sands 
LK Lukin 10,322 1.37 Minor valleys with swampy floors and gravels, 
barns and sands 
LY Layman 517 0.07 Swampy valley floor depressions with wet soils 
and deep sands 
MH Momington Hill 36,627 4.87 Low hills with gravels 
ML Mumballup 3,219 0.43 River flats and terraces with loamy earths and 
deep sands 
MP ,Milyeanup60 • 0.01 Gently sloping lateritic crests overlying basalt 
with gravels 
MT Mattaband 874 0.12 Low lateritic hills with gravels 
MU Muja 3,635 0.48 Shallow incised major valleys o f  the Coalfields 
with sands and gravels 
NW Newlgalup 35,124 4.67 Moderately incised valleys with low to moderate 
slopes and barns  and gravels 
PN Pindalup 46,169 6.14 Shallow minor valleys with broad swampy 
floors, often saline, gravels and sands 
PR Preston 4,019 0.53 River flats and terraces with loamy earths and 
deep sands 
QU Qualeup 3,483 0.46 Level to gently undulating, poorly drained flats 
formed on sedimentary deposits with sands and 
gravels 
QW Queenwood 2,116 0.28 Gentle to low lateritic slopes rising from valley 
floors with gravels and sands 
RO Rosa 17,174 2.28 Moderately incised major valleys with gravels 
and sands 
SD Sandalwood 2,790 0.37 Low hills with gravels 
SK Stockton 5,999 0.80 Shallow, swampy minor valleys o f  the Coalfields 
with sands and gravels 
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Table 3 (continued.. 
Symbol Subsystem Area (ha) % o f  survey Brief description 
SP Southampton 732 0.10 River flats o f  the Blackwood River with deep 
sands 
Telarah 10,441 1.39 Gently undulating ridge crests and divides with 
sands and gravels 
WC Whicher 4,438 0.59 Even lateritic slopes o f  the Whicher Scarp with 
gravels 
WG Wilga 54,231 7.21 Gently undulating, poorly drained terrain formed 
on sedimentary deposits with gravels and sands 
Wheatley 1,886 0.25 Minor valleys with narrow swampy floors and 
gravels and barns 
Wishart 1,775 0.24 Gentle to low lateritic slopes at the base o f  the 
Darling Scarp with gravels 
YG Yarragil 49,460 6.57 Minor swampy valleys with gravels and barns 
YL Yelverton 2,785 0.37 Flat to gently undulating raised shelf with gravels 
and sands 
YN Yanmah 2,992 0.40 Minor valleys with broad swampy floors, gravels 
and sands 
Total 752,336 100.00 
Cattle grazing between pine trees is an example of  agro orestry from near Balingup. 
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Bidella Subsystem 
23,130 ha  3.07% o f  the survey area 
BD 
The Bidella Subsystem is found throughout the Blackwood Plateau System. It consists o f  shallow (5 to 25 m) 
minor valleys with gentle sideslopes (2-10% gradients) and broad swampy floors. The soils are mainly sandy 
gravels and deep sands. 
Relief: 5-25 m Slope: 2-10% Rainfall: 900-1,000 mm 
Geology: Lateritic colluvium, some laterite, sandy colluvium and alluvium 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with sheoak 
(Allocasuarinafraseriana), bull banksia (Banksia grandis) and snotty gobble (Persoonia longifolia). 
The valley floors support banksias (B. littoralis, B. attenuata, B. ilicifolia), paperbark (Melaleuca preissiana), 
Christmas tree (Nuytsia floribunda), Hibbertia vaginata, Mirbelia spp., honey bush (Hakea lissocarpha), grass 
tree (Kingia australis), spike bearded heath (Leucopogon australis), Kunzea vestita, rice flower (Pimelia 
spectabilis), slender grass tree (Xanthorrhoea gracilis), tea-tree (Agonis parviceps), bush pea (Pultenaea 
reticulata) and basket flower (Adenanthos obovatus). 
Current land use: Mostly State Forest, some grazing, pine plantations and a few orchards. 
Land capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The sands 
and sandy gravels have poor to moderate moisture and nutrient retention. 
Grazing: Most land can be  used for grazing. Pasture growth is poor to moderate on the sandy gravels and 
sands. The swampy valley floors can provide some summer feed. 
Broadscale cropping: Although productivity is limited by the sandy soils, about half  can be cropped. 
Horticulture: Most land is suitable. Adequate water can often be obtained from dams or soaks. The poorly 
drained valley floors have potential for summer cropping, although there is risk o f  erosion and nutrient pollution 
o f  waterways. 
Trees: Most land has potential for commercial timber. 
Rural residential: There are major limitations on valley floors where risk o f  flooding and poor drainage make 
conditions unsuitable for septic effluent disposal. Pollution from septic tanks is a risk on some deeper sands on 
the slopes. 
Further details 
The name was introduced by Churchward (1992) and used without modification in this survey. 
Full soil-landscape symbol: 252BpBD 
This subsystem is similar to Jalbaragup, but less deeply incised (5 to 25 m deep compared with 10 to 30 m)  and 
has a broad, swampy floor. It merges into Jalbaragup, Blackwood and Rosa Subsystems downstream. 
The Coate Subsystem is similar to the swampy floor o f  Bidella but lacks the sideslopes. The Mungardup unit 
mapped by Churchward and McArthur (1980) and McCutcheon (unpublished) is a combination o f  the Bidella 
and Coate Subsystems. 
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Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Sideslopes 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Sideslopes 
Non-saline wet soil Pindalup-1, Noggerup, Jasper Common Valley floors 
Yellow deep sand Katterup, Jarrahwood Minor Sideslopes, 
footslopes 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Headwaters, side 
and footslopes 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Headwaters, valley 
floors, footslopes 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
Loamy gravel (yellow-brown) Cundinup Minor Lower slopes 
Other soil 
(Grey brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes, 
valley floors 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Sideslopes, 
footslopes 
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Bevan Subsystem 
10,453 ha  1.39% o f  the survey area 
BE 
The Bevan Subsystem has restricted distribution in the survey area, south o f  the Blackwood River between 
Bridgetown and Nannup. It is also found throughout the Manjimup Plateau System to the south. It consists of 
broad, gently sloping (3-15%) divides formed on laterite. Sandy gravels and loamy gravels are the dominant 
soils. 
Relief: 5-25 m Slope: 3-15% Rainfall: 900-1,000 mm 
Geology: Laterite with some laterised deposits, lateritic colluvium, sand, gneiss and migmatite 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with bull banksia (Bank,sia grandis) and 
snotty gobble (Persoonia longifolia). 
Current land use: Mostly State Forest, some grazing. 
Land capability 
Most land is well drained. Most gravels have moderate to good moisture and nutrient retention. Some areas of 
shallow gravels and ironstone duricrust have limited agricultural use. 
Grazing: Most is good grazing country. 
Broadscale cropping: Mostly suitable. 
Horticulture: Although most soils are suitable, water supply for irrigation is a likely limitation. Dams or  soaks 
are likely to be low yielding and water would have to be drawn from surrounding valleys. 
Trees: Most land is good for commercial timber. The deeply weathered lateritic profile appears to suit 
Tasmanian blue gums (Eucalyptus globulus). 
Rural residential: In  some locations ironstone duricrust near the surface will affect ease o f  excavation and 
installation o f  septic tanks. 
Further details 
The name was previously used by Churchward et al. (1988) and Churchward (1992). 
Full soil-landscape symbol: 254MpBE 
Bevan is the equivalent o f  the Hester and Dwellingup Subsystems o f  the Western Darling Range Zone and the 
Dalmore Subsystem o f  the Eastern Darling Range Zone. It merges into Mattaband and Corbalup. Mattaband 
takes the form o f  low hills rising above Bevan; Corbalup is generally flatter and less well drained. 
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Soil group Soil series Abundance Distribution 
Loamy  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Flats and low rises 
Moderate ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Loamy  gravel (red-brown) Dingup, Deanmill, DeCampo Common Sloping margins 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs Common Flats, depressions 
Modera te ly  deep sandy gravel 
(pale) 
Wahkinup Minor Flats and low rises 
Yellow deep sand Katterup, Jarrahwood Minor Flats and 
depressions 
Yellow sandy earth Goldfields Minor Flats and 
depressions 
Pa le  deep  sand Kauring, Leecherup, 
Ravenscliffe 
Minor Flats and 
depressions 
B r o w n  loamy earth Brooklands, Brookhampton Minor Sloping margins 
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Blackwood Subsystem BK 
5,183 ha 0.68% o f  the survey area 
The Blackwood Subsystem occurs along the Blackwood River and its tributaries in the Goodwood Valleys 
System. It consists o f  moderately incised (10-50 m deep) major valleys with gentle to moderate slopes (3-30%). 
The soils are mainly sandy gravels and deep sands. 
Relief: 10-50 m 
Geology: Laterite and laterised colluvium 
Slope: 3-30% Rainfall: 950-1,000 mm 
Vegetation: Marri forest (Eucalyptus calophylla), with jarrah (E. rnarginata), sheoak (Allocasuarina 
fraseriana), bull banksia (Banksia grandis) and snotty gobble (Persoonia longifolia). A fringing woodland of 
blackbutt (E. patens) and flooded gum (E. rudis) dominates moist gullies. 
Common understorey species include Bossiaea linophylla, karri hazel (Trymalium spathulatum), bracken 
(Pteridium esculentum), Banksia littoralis, tea-trees (Agonis linearifolia, A. parviceps), Pultenaea reticulata and 
Gahnia trifida. 
Current land use: Mostly State Forest, some grazing. 
Phases 
BK2 - Blackwood gentle slopes (1,346 ha) have relief o f  10-30 m and gradients o f  3-10%. 
BK3 - Blackwood low slopes (3,619 ha) have relief o f  20-50 m and gradients o f  5-20%. 
BK4 - Blackwood moderate slopes (218 ha) have relief o f  20-50 m and gradients o f  15-30%. 
Land capability 
Most land is well drained. The sandy gravels and sands have poor to moderate moisture and nutrient retention. 
There is a moderately high risk o f  soil erosion under cultivation where slope gradients exceed 10%. 
Grazing: Most land can be used. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Most o f  the low slope and moderate slope phases (BK3 and BK4) are unsuitable due to 
the risk o f  soil erosion. On the gentle slope phase (BK2) where risk o f  erosion is less, the sandy soils limit 
productivity. 
Horticulture: Most gentle and low slope phases (BK2 and BK3) are good horticultural country, however water 
supplies may be a problem as the Blackwood River is too saline to be a reliable source. There may be sites 
suitable for the construction o f  dams and soaks on the slopes. The yellow deep sands, yellow sandy earths and 
gravels are the most productive soils. The gentle slope phase (BK2) is most suited to vegetable cropping. The 
risk o f  erosion is a limitation over most o f  the moderate slope phase (BK4). 
Trees: Most land has potential for growing commercial timber. 
Rural residential: Water erosion may be a problem during house construction on slopes with gradients >15%. 
These are most common on the moderate slope phase (BK4). There are also some areas o f  shallow gravels over 
ironstone duricrust which is a limitation. Risk o f  pollution from septic tanks on some deeper sands. 
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Further details 
The name was used by Churchward (1992). The area mapped as Blackwood by Churchward included both 
Blackwood and Darradup Subsystems described in this study. 
Full soil-landscape symbol: 252thrBK 
Blackwood is associated with the Darradup Subsystem. It is very similar to the Rosa Subsystem, which 
dominates the Goodwood Valleys System north of Cundinup. Blackwood tends to be, restricted to the main 
river valleys while Rosa often incorporates many branching tributary valleys and the narrow interfluves which 
separate them. The slopes of Blackwood tend to be shorter and steeper than Rosa. The Rosa unit mapped by 
McCutcheon (unpublished) consists of a combination of the Rosa and Blackwood Subsystems. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel (yellow-brown) Lennard, Lennard-1 Major Slopes 
Moderately deep sandy gravel (pale) Wahkinup Common Slopes 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Common Footslopes and 
slopes (BK2 
Yellow deep sand Katterup, Jarrahwood Common Footslopes and 
slopes (BK2) 
Loamy gravel (yellow-brown) Gindinup Common Lower slopes 
Yellow sandy earth Goldfields Minor Footslopes and 
slopes (BK2 
Deep sandy gravel Yalanbee, Gibbs, 
Gom 
Minor Footslopes and 
slopes 
Shallow gravel Worsley, Worslcy-1 Minor Ironstone outcrops 
(BK3, BK4) 
The Blackwood River upstream rom Nannup. 
43 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Balingup Subsystem 
90,636 ha  12.05% o f  the survey area 
BL 
Balingup is the dominant subsystem o f  the Lowden Valleys System. It occurs throughout the Brunswick and 
Ferguson Valleys, as well as the upper Capel, Balingup Brook and Preston (above Donnybrook) Valleys. It 
consists o f  deeply incised (60-120 m), moderate to steeply sloping (15-35%) valleys. Loamy earths are the 
dominant soils. Slope gradients tend to change very rapidly. Granitic or gneissic outcrop is sometimes present. 
Relief: Mostly 60-120 m Rainfall: 800-1,250 mm 
Slope: Predominantly 15-35% with sizable areas o f  5-15%; footslopes have gentle gradients (3-10%) and there 
are pockets o f  steep slopes (33-50%) 
Geology: Gneiss and granite and some lateritic colluvium 
Vegetation: Marri-jarrah (Eucalyptus calophylla and E. marginata) forest with blackbuft (E. patens) and 
wandoo (E. wandoo) on slopes and peppermint (Agonis flexuosa) on lower slopes. 
Other common species are Acacia urophylla, prickly moses (A. pukhella),  water bush (Bossiaea aquifolium, 
B. linophylla), tassel flower (Leucopogon verticillatus), white myrtle (Hypocalymma angustifolium), honey bush 
(Hakea lissocarpha), clematis (Clematis pubescens) and zamia (Macrozamia riedlei). 
C u r r e n t  land use: Grazing, some remnant vegetation, State Forest and pine plantations. Orchards have been 
established on the gentle to low slopes. 
Phases 
BL3 - Balingup low slopes (9,203 ha) have gradients predominantly 5-15% and relief o f  20-50 m. They usually 
rise from the valley floor and sometimes occur as low hills. 
BL4 - Balingup moderate  slopes (64,606 ha) have gradients o f  15-35% and relief o f  60-120 m. 
BL5 - Balingup steep slopes (458 ha) have gradients o f  25-50% and relief o f  80-120 m. 
B L f  - Balingup footslopes (3,354 ha) are gentle (mostly 3-10%, but  up to 15% gradients), with relief o f  5-20 m, 
running into the valley floor. Mostly loamy earths with some grey/brown Brown shallow loamy duplex soils 
and loamy gravels. The loamy earths are often deeper than on the other slopes. Patches o f  yellow deep sands 
and pale deep sands are sometimes found. Small areas o f  brown deep sands and brown loamy earths are also 
included. The vegetation may include flooded gum. 
B L r  - Balingup rocky slopes (2,359 ha) have prominent areas o f  rock outcrop. They are usually steep (15-50% 
gradient). The soils are stony plus pockets o f  friable red/brown loamy earths, brown loamy earths and 
grey/brown Brown shallow loamy duplex soils. The vegetation may be woodland rather than forest, and some 
heaths. 
BLu - Balingup uppe r  valleys (10,656 ha) are the less deeply incised (30-70 m) upper reaches with low slopes 
(5-15% gradients). They occur high in the landscape, above nick points and just below the plateau surface, and 
tend to be fairly short. Loamy gravels are more common though loamy earths are still dominant. The valley 
floors are occasionally swampy. 
Phase  relationships: Areas mapped as BL4 contain small unmapped areas o f  BL3, BL5, BLf, BLr and BLu. 
They also include small areas o f  Mumballup (MLu) and Hester (HRg) phases. The B L f  phase merges into the 
Mumballup Subsystem, often with an indistinct boundary. The shortness and lack o f  a major drainage line 
differentiates BLu from the Grimwade and Yarragil Subsystems. It almost always joins the Dwellingup or 
Hester Subsystems upslope. 
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Land capability 
Most land has well drained loamy soil with good moisture and nutrient retention. Many slopes are prone to 
water erosion and landslips can be a problem on steeper slopes. The rocky slope phase (BLr) has little 
agricultural potential and severe limitations for rural residential development. 
Grazing: Although mostly good grazing country, there is a high risk o f  soil erosion i f  ground cover is not 
maintained especially on the moderate and steep slopes (BL4 and BL5). 
Broadscale cropping: Erosion is a major limitation. The main exception is the footslope phase (BIM and some 
areas o f  the upper valley and low slopes (BLu and BL3). Even here earthworks may necessary to  reduce risks. 
Horticulture: Most o f  the footslope, upper valley and low slope phases (BLf, BLu and BL3) are good for 
orchards and vineyards. Only the footslopes (BLf) have significant areas suitable for market gardens. Slopes 
and the risk o f  erosion limit the suitability o f  most moderate and steep slopes (BL4 and BL5). Sites for 
irrigation dams are mainly on moderately sloping land. Water salinity can be a problem, especially in the 
Bridgetown district. There is a high risk o f  frost damage for sensitive crops on the mid to lower slopes. 
Trees: Much land appears to be unsuitable for Tasmanian blue gums (Eucalyptus globulus) due to insufficient 
soil depth. Pines appear more drought resistant but soil depth will be a limitation on some steeper slopes. 
Rural residential: Slope gradients and the risk o f  water erosion are major limitations over most o f  the steep 
slope phase (BL5), about ha l f  o f  the moderate slopes (BL4) and lesser areas o f  the upper valley and low slopes 
(BLu and BL3). Potential for landslips is another factor to consider on the steeper slopes. Soil over dolerite 
dykes can be a hazard to house foundations. Shallow rocky soils affecting ease o f  excavation and installation of 
septic tanks can also be a problem. 
Further details 
The name was previously used by Churchward and McArthur (1980) and Churchward (1992). While the 
concept o f  Balingup as a mapping unit remains much the same in this study, the correlation o f  areas is not 
always good. In this study Churchward and McArthur's Lowden unit has been incorporated into the Balingup 
Subsystem. N o  significant differences between the Balingup and Lowden units, which justified mapping them 
separately, were identified in the survey area. Balingup tended to have slightly smoother, more regular slopes 
than Lowden. Interfiuves were more common in Lowden. Areas o f  the Grimwade, Donnybrook and Kirup 
Subsystems have been separated from those mapped as Balingup and Lowden by  Churchward and McArthur. 
Ful l  soil-landscape symbol: 255LvBL 
Balingup is similar to the N W 4  phase o f  the Newlgalup Subsystem with which it merges along the Blackwood 
River. Newlgalup receives less rainfall (<800 mm) and tends to be less deeply incised with gentler slopes, 
especially to the east. It also has more duplex, gravelly and gritty soils. Balingup also resembles the Murray 
Subsystem in the Murray River Catchment (McArthur et al. 1977) and the Warren Subsystem (Churchward 
1992) o f  the Warren-Denmark Southland. Areas mapped by  Churchward as Warren in the Blackwood River 
Catchment south o f  Nannup are considered part o f  Balingup in this survey. 
Balingup usually merges into the Grimwade Subsystem upstream. Grimwade has lower slopes, is less steeply 
incised and has more gravels. The ridges, interfluves and numerous streamlines etched into the valley sides 
often present in Balingup are much less common in Grimwade. Downstream, Balingup merges into the 
Bridgetown Subsystem, which has steeper slopes and is more deeply incised. 
The Darling Scarp Subsystem has been mapped to the north o f  the survey area (van Gool and Kipling 1994). 
The D1, D2 and D3 phases are the equivalent o f  the Balingup and Dickson Subsystems. 
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Balingup Subsystem BL 
Soil group Soil series Abundance Distribution 
Friable red/brown loamy earth Femdale, Ferguson, Ferguson-1 Major Slopes 
Brown loamy earth Brooklands, Brookhampton Major Slopes 
Brown deep loamy duplex Brockman, Mululcine-1 Common Slopes 
Loamy gravel (red-brown) Dingup, Deanmill, DeCampo Minor Upper slopes (BLu) 
Brown shallow loamy duplex Four Acre, Beelerup-1, 
Cundinup-1 
Minor Slopes 
Stony soil Olive Hill, Olive Hill-1 Minor Granitic outcrops 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Minor Upper slopes (BLu) 
Grazing country in the Balingup Subsystem a t  Capeldene. Loamy soils on the valley slopes 
have been cleared f o r  grazing but the lateritic plateau (background) supports native 
hardwood forest. 
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Bentley Subsystem 
1,829 ha 0.24% o f  the survey area 
Bentley Subsystem has restricted distribution near the Blackwood River downstream from Nannup, and the 
Preston River near Donnybrook. It appears to have formed on old alluvial deposits above current river terraces, 
but below the Blackwood Plateau. It consists o f  a gently undulating surface with sandy gravels, deep sands and 
shallow gravels. 
Relief: 5-20 m Slope: 2-5% 
Geology: Sandy alluvium with some laterite 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) woodland. 
C u r r e n t  land use: Grazing and State Forest, some urban development, one orchard. 
Rainfall: 950-1,000 mm 
L a n d  capability 
Most land is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Some areas o f  shallow gravels and ironstone duricrust have limited agricultural use. 
Grazing: Most land can be used for grazing. Pasture growth is poor to moderate on sandy gravels and sands. 
Broadscale cropping: Although productivity is limited due to the sandy soils, most land can be used. 
Horticulture: Most can be used. The limited areas o f  yellow deep sands, yellow sandy earths and gravels are 
the most productive soils. Dams or soaks tend to be low yielding and water may have to be drawn from bores or 
nearby water courses. 
Trees: Most land has potential for commercial timber. Added nutrients are often required and moisture 
availability will be a problem on the deeper sands. 
Rural residential: Ironstone duricrust close to the surface affects ease o f  excavation and installation o f  septic 
tanks in some areas; risk o f  pollution from septic tanks on some deeper sands. 
F u r t h e r  details 
The name came from Bentley Road which crosses a sizable area just west o f  Donnybrook. First used in this 
survey. 
Full  soil-landscape symbol: 252GvBN 
It resembles Telarah Subsystem on the Goodwood Plateau surface, but lies lower near the base o f  the Darling 
Scarp on the Blackwood and Preston Rivers. It is associated with the Preston and Darradup Subsystems below. 
Soil group Soil series Abundance Distribution 
Moderate ly  deep sandy gravel 
(pale) 
Wahkinup Major Flats and low rises 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Yellow deep sand Katterup, Jarrahwood Common Flats, depressions 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
Pale  deep sand Leecherup, Ravenscliffe, 
Kauring, Shofts, Shorts-1 
Common Flats, depressions 
Pa le  shallow sand Allanson Minor Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Flats, depressions 
Yellow sandy earth Goldfields Minor Flats, depressions 
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Boonarie Subsystem 
3,340 ha  0.44% o f  survey area 
BO 
Boonarie Subsystem occurs in the Darling Plateau System and consists o f  shallow (5-40 m)  minor valleys 
formed on Kirup Conglomerate. These valleys have gentle sideslopes (3-15% gradient) and broad swampy 
floors. Soils are mainly deep sands and sandy gravels. 
Relief: 5-40 m 
Geology: Kirup Conglomerate and laterite 
Slope: 3-15% Rainfall: 850-900 mm 
Vegetation: Open forest o f  jarrah-marri (Eucalyptus marginata and E. calophylla) with woodland o f  flooded 
gum (E. rudis) on sideslopes. Swamp banksia (Banksia littoralis), paperbarks (Melaleuca spp.) and tea-tree 
(Pericalymma ellipticum), are found on the valley floors. 
Other common understorey species include winged-stem dampiera (Dampiera alata), white myrtle 
(Hypocalymma angustifolium), sedges (Lepidosperma angustatum, Mesomelaena tetragona), Leptocarpus 
scariosus, tea-tree (Agonis linearifolia), winged wattle (Acacia alata), Astartea fascicularis, clematis (Clematis 
pubescens), honey bush (Hakea lissocarpha) and zamia (Macrozamia riedlei). 
C u r r e n t  land use: Mostly State Forest, some grazing. 
Phases 
The subsystem is sometimes divided into two phases (although an area o f  255 ha  has not  been divided): 
B O d  - Boonarie downst ream valleys (2,300 ha) are more deeply incised (15-40 m)  with gentle to low 
sideslopes (5-15% gradient). 
B O u  - Boonarie ups t ream valleys (785 ha) are shallower (5-20 m) with gentle sideslopes (3-10% gradient). 
L a n d  capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The sands 
and sandy gravels have poor to moderate moisture and nutrient retention. There is a moderately high risk o f  soil 
erosion under cultivation where slope gradients >10%. 
Grazing: Most land can be used. Pasture growth is poor to moderate on the sandy gravels and sands. The 
swampy valley floors provide some summer feed. 
Broadscale cropping: Although productivity is limited due to the sandy soils, about half  can be used. Erosion 
may be a concern on the steeper slopes. 
Horticulture: Most land can be used. Adequate water supplies can often be obtained from dams or soaks. The 
poorly drained valley floors have potential for summer cropping, although there is a risk o f  erosion and nutrient 
pollution o f  waterways. Erosion may be a concern for vegetable cropping on the steeper slopes. 
Trees: Most land has potential for commercial timber. 
Rural residential: Major limitations occur on the valley floors where risk o f  flooding and poor drainage makes 
conditions unsuitable for the disposal o f  septic effluent. There is also risk o f  pollution from septic tanks on 
some o f  the deeper sands on the slopes. 
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F u r t h e r  details 
The name was first used in this study from the Boonarie Formation Road which runs along the upper Balingup 
Brook in a typical example. 
Full soil-landscape symbol: 255DpB0 
This has similar form to the Yarragil Subsystem. It is mapped separately because its geology (Kirup 
Conglomerate) has resulted in more sandy soils. As it occurs mostly in State Forest where little fieldwork was 
undertaken, geology maps and aerial photo interpretation were the main methods o f  identification. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Sideslopes 
Moderately deep sandy gravel 
(pale) 
Wahkinup Major Sideslopes 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Sideslopes 
Non-saline wet soil Jasper, Pindalup-1 Minor Valley floors 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Sideslopes, footslopes 
Deep sandy duplex Eulanda-1, Moojebin-1, 
Indinup 
Minor Footslopes, valley floors 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Headwaters, sideslopes, 
footslopes 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Headwaters, sideslopes, 
footslopes 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes, valley floors 
Yellow deep sand Katterup, Jarrahwood Minor Sideslopes, footslopes 
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Boree Subsystem 
1,770 h a  0.24% o f  the survey area 
BR 
The Boree Subsystem is found in the Boyup Brook Valleys System. It consists o f  shallow (5-25 m) major 
valleys, usually with gentle slopes (3-10% gradient). It has formed by the incision o f  tributaries o f  the 
Blackwood River through Eocene sedimentary deposits, sometimes into granitic and gneissic terrain. Gravels 
and sands are common. Hillside seeps are a feature. 
Relief: 5-25 m Slope: Mostly 3-10%, sometimes to 15% Rainfall: 600-750 mm 
Geology: Eocene sedimentary deposits with some granite and gneiss 
Vegetation: Mani-jarrah (Eucalyptus calophylla-E. marginata) forest with wandoo (E. wandoo). Understorey 
o f  honey bush (Hakea lissocarpha), white myrtle (Hypocalymma angustifolium), zamia (Macrozamia riedlei) 
and prickly moses (Acacia pukhella). 
C u r r e n t  land use: Grazing and some cropping. 
L a n d  capability 
The sands and sandy gravels have poor to moderate moisture and nutrient retention. There is a high risk of 
saline seeps breaking out on hillsides. 
Grazing: Most land can be used. Pasture growth is usually good on the loamy gravels, and poor to moderate on 
the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited due to the sandy soils, about hal f  can be used. 
Waterlogging and the risk o f  salinity are limitations and erosion is a concern on steeper and waterlogged slopes. 
Horticulture: Water availability and quality is highly variable. Some localised supplies o f  high quality water 
may be available, but  salinity will often be a major problem. Erosion may be a concern for vegetable cropping 
on the steeper slopes. 
Trees: Approximately hal f  has potential for commercial timber. The salinity and surface proximity of 
watertables should be investigated before planting. There is some potential for river red gums (Eucalyptus 
camaldulensis) on saline areas. Insufficient soil depth is a concern over granitic rocks. 
Rural residential: Poor drainage can make conditions unsuitable for the disposal o f  septic effluent on  seepage 
areas and footslopes. 
Fur the r  details 
The name came from Boree Gully, a valley north-east o f  Dinninup (just east o f  the survey area) which typifies 
this subsystem. It was first used in this study. Boree is also the local name for a sheoak (Allocasuarina sp.) 
common on valley floors. 
Full  soil-landscape symbol: 253BvBR 
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Boree occurs upstream from the Newlgalup Subsystem and is surrounded mainly by the Kulikup and Qualeup 
Subsystems. Where these broad, level soil-landscapes formed on Eocene sedimentary deposits surrounding a 
valley, it is likely that the valley, or at least its upper slopes, belong in the Boree Subsystem. The sideslopes 
usually have a gentler gradient and a smoother, more even appearance than Newlgalup Subsystem. 
Boree often grades into the Kulikup phase o f  the Lukin Subsystem (LKI) upstream. The Gnowergerup 
Subsystem (GW) often occurs as valley floors surrounded by .Boree. 
Soil group Soil series Abundance Distribution 
Moderate ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Slopes 
Modera te ly  deep sandy gravel 
(pale) 
Wahkinup Common Slopes 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Slopes 
Brown  deep loamy duplex Beelerup, Brockman, 
Mulukine-1 
Common Slopes 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes and 
slopes 
G r e y  deep sandy duplex 
(sandy) 
Indinup, Eulanda-1, Moojebin-1 Minor Footslopes and 
slopes 
G r e y  deep sandy duplex (gritty) Malebelling, Malebelling-1 Minor Granitic outcrops 
Pa le  deep  sand Kauring, Leecherup, 
Ravenscliffe 
Minor Footslopes and 
slopes 
Non-saline we t  soil Jasper, Noggerup, Pindalup-1 Minor Footslopes, seeps 
Saline wet  soil Brynie- 1, Deadman, Deadman-1 Minor Footslopes, seeps 
Yellow sandy  ea r th  
• 
Goldfields Minor Footslopes, slopes 
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Bridgetown Subsystem 
24,356 h a  3.24% o f  the survey area 
BT 
The Bridgetown Subsystem occurs along the Blackwood River, Collie River and Balingup Brook in the Lowden 
Valleys System. It consists o f  very deeply incised (100-180 m) valleys. Loamy earths are the dominant soils. 
Slope gradients are moderate to steep (15-50%). Many streamlines are etched into the valley sides. Granitic or 
gneissic rock outcrops are sometimes present. 
Relief: 80-180 m Rainfall: 800-1,200 mm 
Slope: Predominantly 15-50% with sizable areas 5-15%. Footslopes have gentle gradients (3-15%). 
Geology: Gneiss and granite and some lateritic colluvium. 
Vegetation: Jarrah-marri and wandoo forest on sideslopes; paperbark, tea-tree, sedges and flooded gum on the 
valley floors. Marri-jarrah (Eucalyptus calophylla-E. marginata) forest with blackbuft (E. patens), flooded gum 
(E. rudis) and peppermint (Agonis flexuosa) on lower slopes. 
Understorey species include wattles (Acacia alata, A. urophylla), tea-tree (Agonis linearifolia), Astartea 
fascicularis, Leptocarpus scariosus, semaphore sedge (Mesomelaena tetragona), Banksia sp., Dampiera sp., 
bullich (Eucalyptus megacarpa), blackbutt (E. patens), white myrtle (Hypocalymma angustifolium), clematis 
(Clematis pubescens), honey bush (Hakea lissocarpha), zamia (Macrozamia riedlei), karri hazel (Tiymalium 
spathulatum), water bush (Bossiaea aquifolium), coral vine (Kennedia coccinea), bracken (Pteridium 
esculentum), holly-leaved hovea (Hovea chorizemifolia) and snotty gobble (Persoonia longifolia). 
C u r r e n t  land use: Grazing, pine plantations, tree farms, bush and State Forest. A few orchards on footslopes. 
Phases 
BT3 - Bridgetown low slopes (1,915 ha) have predominantly 10-20% gradients and relief o f  40-80 m. They 
usually rise from the valley floor, sometimes as low hills. 
BT5 - Bridgetown steep slopes (18,140 ha  )have gradients o f  15-50% and relief o f  100-180 m. They usually 
rise from the valley floor, sometimes as low hills. 
B T f  - Bridgetown footslopes (2,465 ha) are the gentle to low slopes (3-15%), with a relief o f  10-40 m, running 
into the valley floor. Soils are mostly barns  with some clays and gravels. The loams are often deeper than on 
the other slopes. Patches o f  yellow deep sands and pale deep sands are sometimes found. Small areas o f  brown 
deep sands and brown loamy earth are also included. Vegetation sometimes includes flooded gum. 
B T r  - Bridgetown rocky slopes (782 ha) have prominent areas o f  rock outcrop. They are usually steep (20- 
50%). Soils are stony plus pockets o f  friable red/brown loamy earths, brown loamy earths and Brown shallow 
loamy duplexes. Vegetation may be woodland rather than forest, and some heath and herb lands. 
BTu - Bridgetown u p p e r  valleys (1,054 ha) are the less deeply incised (30-70 m) upper reaches with low 
slopes (5-20%). They occur high in the landscape, above nick points and just below the plateau surface and tend 
to be fairly short. Loamy gravels are more common than elsewhere, though loamy earths are still dominant. 
Phase  relationships: Areas mapped as BT5 contain small unmapped areas o f  BT3, BTf, BTr and BTu and 
small areas o f  Mumballup (MLu), Southampton (SP) and Hester (HRg) Subsystems. The BT3 phase merges 
into BT5 and BTf. Often small areas are intermingled and cannot be separated readily. The shortness and lack 
o f  a major drainage line differentiates BTu from Grimwade and Yarragil Subsystems. It almost always adjoins 
Dwellingup or Hester Subsystems upslope. There is usually a clear increase in slope gradient and length to the 
BT5 phase downslope. 
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L a n d  capability 
Most land has well drained loamy soil with good moisture and nutrient retention. Many slopes are prone to 
water erosion and landslips. The rocky slope phase (BTr) has little agricultural potential and severe limitations 
for rural residential development. 
Grazing: Although most is good grazing country there is high risk o f  erosion i f  ground cover is not  maintained. 
Most o f  the steep slopes (BT5) have a very high risk o f  water erosion. 
Broadscale cropping: Erosion is a major limitation over most areas. The main exception is the footslope phase 
(BTO and some areas o f  the upper valley and low slopes (BTu and BT3). Even here earthworks may necessary 
to reduce the risk. 
Horticulture: Much o f  the footslopes, upper valley and low slopes (BTf, BTu and BT3) are suitable for orchards 
and vineyards. Only the footslopes (BTO have significant areas with slope gradients suitable for market 
gardens. Slope and the risk o f  erosion limit the suitability o f  most steep slopes (BT5). Sites for irrigation dams 
are often limited, mainly on moderately sloping land. Salinity o f  water supplies can be a problem, especially in 
the Bridgetown district. There is high risk o f  frost damage for sensitive crops on many mid to lower slopes. 
Trees: Much appears to be unsuitable for Tasmanian blue gums (Eucalyptus globulus) due to drought deaths 
where soil depth is insufficient. Pines appear more drought resistant but soil depth will be a significant problem 
on some slopes. Soil depth problems are usually greatest on the steeper slopes. 
Rural residential: Slope gradients and the risk o f  water erosion are a major limitation over most o f  the steep 
slope phase (BT5) and lesser areas o f  the upper valley and low slope phases (BTu and BT3). The potential for 
landslips should be considered on the steeper slopes. Soil movement over dolerite dykes can be a hazard to 
house foundations. Shallow rocky soils affect the ease o f  excavation and installation o f  septic tanks. 
F u r t h e r  details 
The name was first used by Churchward and McArthur (1980) and Churchward (1992). 
Ful l  soil-landscape symbol: 255LvBT 
Bridgetown merges into Balingup Subsystem upstream but is more deeply incised and has steeper slopes. The 
slopes also appear smoother, having fewer streamlines etched into the valley sides. Along the Blackwood River 
it merges into the Newlgalup Subsystem o f  the Boyup Brook Valleys System. Newlgalup occurs in a lower 
rainfall zone (<800 mm) and is less deeply incised with gentler slopes, especially to the east. It also has more 
duplex, gravelly and gritty soils than Bridgetown. Bridgetown is similar to the Donnelly Subsystem 
(Churchward 1992) o f  the Pimelia Valleys System. Areas mapped by  Churchward as Donnelly in the 
Blackwood River catchment south o f  Nannup are considered part o f  the Bridgetown Subsystem in this survey. 
Soil group Soil series Abundance Distribution 
Fr iab le  red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Major Slopes 
B r o w n  loamy earth Brooklands, Brookhampton Major Slopes 
B r o w n  deep loamy duplex Brockman, Mulukine-1 Common Slopes 
Stony soil Olive Hill, Olive Hill-1 Common Granitic outcrops 
B r o w n  shallow loamy duplex Beelerup-1, Cundinup-1, 
Four Acre 
Minor Slopes 
L o a m y  gravel (red-brown) Dingup, Deanmill, DeCampo Minor Upper slopes (BTu) 
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Catterick Subsystem 
275 ha  0.04% o f  the survey area 
CC 
Within the survey area, Catterick Subsystem occurs only in a couple o f  locations on the Manjimup Plateau 
System on the southern edge o f  the Donnybrook-Balingup map (Sheet 2). It consists o f  shallow (5-40 m), minor 
valleys with gentle to low slopes (gradients 3-20%) and swampy floors. Loamy gravels and barns  are the 
dominant soils. The valley floors are often prone to salinity. 
Relief: 5-40 m 
Geology: Laterite and granite. 
Slope: 3-20% Rainfall: 800-1,100 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) and wandoo (E. wandoo) forest on sideslopes 
with understorey o f  snotty gobble (Persoonia longifolia), prickly moses (Acacia pulchella), Loxocarya spp., 
Australian bluebell (Sollya heterophylla), zamia (Macrozamia riedlei), Hakea spp., grass tree (Xanthorrhoea 
spp.), running postman (Kennedia prostrata), paperbark (Melaleuca preissiana), tea-tree (Pericalymma 
ellipticum), sedge (Mesomelaena sp.) and flooded gum (E. rudis) on the valley floors. 
C u r r e n t  land use: Grazing. 
L a n d  capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The 
barns  and loamy gravels have good moisture and nutrient retention. The risk o f  soil erosion under cultivation is 
moderately high where gradients exceed 10%, and high above 15%. 
Grazing: Most land is good grazing country. Pasture growth is moderate to good on the loamy gravels and 
barns. The swampy valley floors can provide some summer feed. 
Broadscale cropping: Approximately hal f  can be used. There is a risk o f  erosion on the steeper slopes and the 
valley floors are too wet to crop. 
Horticulture: Most land can be used. Adequate water supplies may be obtained from dams or soaks. The 
poorly drained valley floors have potential for summer cropping, although there is a risk o f  erosion and nutrient 
pollution o f  waterways. The risk o f  erosion limits vegetable cropping on slopes with gradients over 10%. 
Trees: Much has potential for commercial timber. Waterlogging on the valley floors and insufficient soil depth 
where there is a granitic basement are likely to be the main limitations. 
Rural residential: There are major limitations on the valley floors where there is a risk o f  flooding, and poor 
drainage makes conditions unsuitable for the disposal o f  septic effluent. There is also a risk o f  pollution from 
septic tanks on some o f  the deeper sands in the valley headwaters. 
Fur the r  details 
The name was previously used by Churchward and McArthur (1980) and Churchward (1992). Churchward and 
McArthur mapped the Catterick Subsystem in the southern portion o f  the Western Darling Range Zone. In the 
survey area Catterick has only been recognised as occurring in the Warren-Denmark Southland Zone. 
Full soil-landscape symbol: 254MpCC 
This is very similar to the Yarragil Subsystem o f  the Darling Plateau System and the Lukin Subsystem o f  the 
Eulin Uplands System. It is less deeply incised than the Balingup and Newlgalup Subsystems, with which it 
merges downstream. 
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Soil group Soil series Abundance Distribution 
Loamy  gravel 
(yellow-brown) 
Cumming, Cunningham, 
Cundinup 
Common Sideslopes 
Moderate ly  deep sandy gravel Lennard, Lennard-1 Common Sideslopes 
L o a m y  gravel 
(red-brown) 
Dingup, Deanmill, DeCampo Common Sideslopes (usually 
downstream) 
Fr iable  red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Common Sideslopes (usually 
downstream) 
Non-saline wet  soil Jasper, Noggerup, Pindalup-1 Common Valley floors 
Brown deep loamy duplex Brockman, Beelerup, 
Mulukine-1 
Minor Sideslopes 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes, valley 
floors 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
Pale  deep sand Leecherup, Ravenscliffe Minor Headwaters, 
sideslopes, 
footslopes 
Brown  shallow loamy duplex Beelerup- 1 Minor Sideslopes 
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Coate Subsystem CE 
3,193 ha  0.42% o f  the survey area 
The Coate Subsystem is found on the Blackwood Plateau System. It occurs as broad divides with restricted 
drainage. There is often a patchwork o f  swampy depressions and slight rises with marginally better drainage. 
The soils are mainly deep sands, sandy earths and wet soils. 
Relief: 2-10 m 
Geology: Sandy alluvium 
Slope: 1-5% Rainfall: 950-1,000 mm 
Vegetation: Sedgeland and heathland, sometimes below a low open jarrah-marri (Eucalyptus marginata-E. 
calophylla) woodland with sheoak (Allocasuarinafraseriana), banksias (Banksia littoralis, B. ilicifolia) and 
paperbark (Melaleuca preissiana). 
Understorey species are Agonis parviceps, wiry wattle (Acacia extensa), Bossiaea linophylla, pineapple bush 
(Dasypogon bromeliifolius), spike bearded heath (Leucopogon australis), Lepidosperma angustatum, grass trees 
(Xanthorrhoea preissii) and woody pear (Xylomelum occidentale). 
C u r r e n t  land use: State Forest and pine plantation. 
Land capability 
Much has drainage limitations. Nutrient leaching is a concern on the waterlogged sandy soils. 
Grazing: Most can be used for grazing. Although winter waterlogging is a problem, summer feed may be 
available. 
Broadscale cropping: Waterlogging is a major constraint. There are restricted low rises with yellow deep sands 
or sandy gravels which could be used for winter crops. Low lying areas may have potential for summer 
cropping. 
Horticulture: Waterlogging limits the suitability o f  much o f  this subsystem, with summer cropping of 
vegetables being the major opportunity. Sufficient water supplies for irrigation may be available from soaks. 
Trees: Most has potential for commercial timber. Tasmanian blue gums (Eucalyptus globulus) should be  better 
suited for waterlogged sites than pines. It would be advisable to plant seedlings on mounds. 
Rural residential: Poor drainage makes much unsuitable for the disposal o f  septic effluent and provides some 
limitations for house and road construction. There is risk o f  pollution from septic tanks on rises with deep sands. 
Further details 
The name was previously used by  Churchward (1992). 
Full soil-landscape symbol: 252BpCE 
This subsystem often merges into the upper reaches o f  Bidella. Bidella tends to be narrower and valley 
sideslopes are present. While soils are similar to much o f  Telarah Subsystem, Coate has poorer drainage. The 
Mungardup unit mapped by Churchward and McArthur (1980) and McCutcheon (unpublished) consists o f  a 
combination o f  Bidella and Coate Subsystems. 
56 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Soil group Soil series Abundance Distribution 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Major Flats and 
depressions 
Pale deep sand Leecherup, Ravenscliffe Common Flats, depressions 
and low rises 
Pale deep sand 
(with coffee rock) 
. 
Shotts, Shotts-1 Common Flats, depressions 
and low rises 
Non-saline wet soil Jasper Common Depressions 
Moderately deep sandy gravel 
(pale) 
Wahkinup Minor Low rises 
Yellow deep sand Katterup, Jarrahwood Minor Flats and low rises 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Minor Low rises 
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Cardiff Subsystem CF 
4,490 ha  0.60% o f  the survey area 
The Cardiff Subsystem is found only over the Collie, Wilga and Boyup Brook Coal Basins. It consists o f  low 
lying, poorly drained flats with deep sands and wet soils. There are also scattered low rises with gravels. 
Relief: 2-10 m, sometimes to 20 m Slope: 0-3%, occasionally to 5% on rises or edges 
Rainfall: 700-1,050 m m  Geology: Alluvium, sand and laterite 
Vegetation: Open woodland o f  coast banksia (Banksia attenuata), holly-leaved banksia (B. ilicifolia) and 
Christmas tree (Nuytsia floribunda) with understorey species which include Kunzea vestita, Banksia meisneri, 
Calothamnus spp., woody pear (Xylomelum occidentale), Jacksonia furcellata, prickly bitter pea (Daviesia sp.), 
tea-tree (Pericalymma ellipticum), basket flower (Adenanthos obovatus) and white myrtle (Hypocalymma 
angustifolium). 
C u r r e n t  land use: State Forest and grazing. 
Land capability 
Much land has drainage limitations. Nutrient leaching is a concern on the waterlogged sandy soils. 
Grazing: Most can be used for grazing. Although winter waterlogging is a problem, summer feed may be 
available. 
Broadscale cropping: Waterlogging is a major constraint. The well drained rises are usually deep sands with 
poor productivity. Low lying areas may have potential for summer cropping. 
Horticulture: Waterlogging limits the suitability, with summer cropping o f  vegetables being the major 
opportunity. Sufficient water supplies for irrigation may be available from soaks. 
Trees: Most has potential for commercial timber. Tasmanian blue gums (Eucalyptus globulus) should be better 
suited for waterlogged sites than pines. It would be advisable to plant the seedlings on mounds. 
Rural residential: Poor drainage makes much land unsuitable for the disposal o f  septic effluent and provides 
some limitations for house and road construction. There is also a risk o f  pollution from septic tanks on some 
rises with deep sands. 
Further details 
The name was previously used by Churchward and McArthur (1980) who assigned the map symbol Cr. 
Full soil-landscape symbol: 255CfCF 
This subsystem merges into Stockton, which often drains out o f  it. Cardiff is similar to the wet phase o f  Wilga 
(WGw) on the Darling Plateau., but has more sandy soils. 
Soil group Soil series Abundance Distribution 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Major Flats and 
depressions 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Flats and 
depressions 
Non-saline wet  soil Jasper Common Depressions 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Low rises 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Minor Low rises 
Pale deep sand Leecherup, Ravenscliffe Minor Flats and low rises 
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Collie Subsystem 
10,571 ha  1.41% o f  the survey area 
The Collie Subsystem is found only over the Collie, Wilga and Boyup Brook coal basins. It consists o f  broad 
lateritic divides with deep sands and sandy gravels. 
Relief: 5-25 m Slope: 2-10% Rainfall: 700-1,050 mm 
Geology: Laterite and sand 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with sheoak 
(Allocasuarina fraseriana) and bull banksia (Banksia grandis), snotty gobble (Persoonia longifolia), yellow 
buttercup (Hibbertia hypericoides), Leucopogon capitellatus, woody pear (Xylomelum occidentale), Lyginia 
tenax, pineapple bush (Dasypogon bromeliifolius) and myrtles (Calytrix spp.). 
C u r r e n t  land use: State Forest, some grazing. 
Land capability 
Most land is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Some areas o f  shallow gravels and ironstone duricrust have limited agricultural use. 
Grazing: Most can be used for grazing. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited due to the sandy soils, most land can be cropped. Areas 
o f  pale deep sands or shallow gravels are unsuitable. 
Horticulture: Although most soils are usable, the availability o f  water for irrigation is a likely limitation. There 
are good supplies o f  groundwater, but mostly allocated to industry. Dams or soaks are likely to be low yielding 
and water would often have to be drawn from surrounding valleys. Frost will limit many crops. 
Trees: Most has potential for commercial timber. Added nutrients are often required and moisture availability 
will be  a problem on the deeper sands. 
Rural residential: There are some areas where ironstone duricrust is close to the surface affecting the ease of 
excavation and installation o f  septic tanks. There is a risk o f  pollution from septic tanks on some deeper sands. 
Further details 
The name was previously used by Churchward and McArthur (1980) who assigned the map symbol Co. 
Full  soil-landscape symbol: 255CfCI 
This is similar to the Dwellingup sandy divides (DWs) o f  the Darling Plateau System. 
Soil group Soil series Abundance Distribution 
Moderate ly  deep sandy gravel 
(pale) 
Wahkinup Major Flats and low rises 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Pa le  deep sand Leecherup, Ravenscliffe, 
Kauring, Shotts, Shotts-1 
Common Flats and 
depressions 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
Yellow deep sand Katterup, Jarrahwood, Common Flats, depressions 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Flats, depressions 
Pa le  shallow sand Allanson Minor Ironstone outcrops 
Yellow sandy earth Goldfields Minor Flats, depressions 
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Corbalup Subsystem 
312 ha  0.04% o f  the survey area 
Although Corbalup only occurs in one location in the survey area east o f  Nannup it is found throughout the 
Manjimup Plateau System to the south. It consists o f  broad, gently sloping (1-5% gradient) lateritic terrain, 
which appears to have formed over sedimentary deposits. Drainage is restricted and the soils are mainly 
gravelly. Loamy gravels and sandy gravels are most common. 
Relief: 5-15 m Slope: 1-5% Rainfall: 1,050 mm 
Geology: Laterite on sedimentary deposits (possibly Eocene) 
Vegetation: Jarrah (Eucalyptus marginata) forest with bull banksia (Banksia grandis), Hakea amplexicaulis, 
holly-leaved hovea (Hovea chorizem(olia), tree hovea (H. elliptica), zamia (Macrozamia riedlei), tassel flower 
(Leucopogonverticillatus) and slender grass tree (Xanthorrhoea gracilis) as understorey. 
C u r r e n t  land use: State Forest. 
Land capability 
Restricted drainage can be a limitation. The loams and loamy gravels have moderate to good moisture and 
nutrient retention. 
Grazing: Most is good grazing country. 
Broadscale cropping: Much is suitable. Drainage can be a problem, and erosion risk is a concern on poorly 
drained soils. 
Horticulture: Although most are suitable for horticulture, the availability o f  water for irrigation can be  a 
limitation. Sufficient water supplies for irrigation may be available from soaks but water would often have to be 
drawn from surrounding valleys. Drainage may be a problem for orchards and vines in some places. 
Trees: Most has potential for commercial timber. The profile appears to suit Tasmanian blue gums. 
Rural residential: Poor drainage may be a constraint for the disposal o f  septic effluent in some areas. 
Further details 
Named by  Churchward (1992). 
Full soil-landscape symbol: 254MpCL 
Corbalup merges into the Bevan Subsystem but is generally flatter and more poorly drained. It is the equivalent 
o f  the Wilga ironstone gravel flats phase (WGi) o f  the Darling Plateau System. 
Soil group Soil series Abundance Distribution 
Loamy  gravel 
(yellow-brown) 
Cumming, Cumming-1, Common Flats and low rises 
Cunningham, Cundinup 
Moderately  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
O the r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Flats and 
depressions 
Moderately deep sandy gravel 
(pale) 
Wahkinup Minor Flats and low rises 
Brown deep loamy duplex Brockman Minor Flats and low rises 
Loamy gravel (red-brown) Dingup, Deanmill, DeCampo Minor Flats and low rises 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Flats, depressions 
Yellow deep sand Katterup, Jarrahwood Minor Flats, depressions 
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Condinup Subsystem 
1,274 ha  0.17% o f  the survey area 
CP 
The Condinup Subsystem occurs only along the Blackwood River in the Boyup Brook Valleys System. It 
consists o f  the river channel, flood plain and raised alluvial terraces. Soils are mainly brown deep sands. 
Relief: 1-5 m 
Geology: Alluvium 
Slope: 0-5% Rainfall: 600-750 mm 
Vegetation: Jarrah (Eucalyptus marginata), marri (E. calophylla), blackbutt (E. patens) and flooded gum (E. 
rudis), with grass tree (Xanthorrhoea sp.), zamia (Macrozamia riedlei), Banksia littoral is, golden wreath wattle 
(Acacia saligna) and Jacksonia furcellata. 
C u r r e n t  land use: Grazing and river frontage reserves. Sometimes used for sand quarries. 
Land capability 
Most land is well drained flats. The sandy soils have moderate moisture and nutrient retention. They may be 
prone to wind erosion i f  ground cover is removed or when cultivated. Some areas are subject to  flooding and 
waterlogging. River banks are prone to erosion and should be protected from stock and cropping. Risk of 
nutrients leaching into the river from sandy soils and horticultural developments should be set back from water 
courses. 
Grazing: Although most is suitable, the moderate moisture retention o f  the sandy soils may limit production. 
Broadscale cropping: Although mostly suitable, moisture retention o f  the sandy soils may limit production. 
Horticulture: Most is good horticultural country. There is a risk o f  frost damage for some crops. Irrigation 
supplies may be difficult due. to the salinity in the Blackwood River and its tributaries. 
Trees: Most land has potential for commercial tree crops. 
Rural residential: The main limitation is the risk o f  flooding on the flood plain and lower river terraces. 
Waterlogged areas are not suitable for the disposal o f  septic effluent. Any developments should be set back 
from water courses. 
F u r t h e r  details 
The name was first used in this study and relates to Condinup Crossing on the Blackwood River, upstream from 
Boyup Brook. 
Ful l  soil-landscape symbol: 253BvCP 
This unit is very similar to the Southampton and Darradup Subsystems in the Goodwood and Lowden Valley 
Systems downstream. It merges into the footslope phase o f  the Newlgalup Subsystem (NWf). Where this 
subsystem is too narrow to be mapped separately it has been included as part o f  Nwf. 
Soil group Soil series Abundance Distribution 
Brown deep sand Dudinyillup Dominant Alluvial flats 
Non-saline we t  soil Jasper, Pindalup-1 Common Depressions 
B r o w n  loamy earth Paynedale Common Alluvial flats 
Pa le  deep sand Leecherup, Ravenscliffe Minor Alluvial flats 
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Donnybrook Subsystem 
3,382 ha  0.45% o f  the survey area 
DB 
The Donnybrook Subsystem straddles the Darling Scarp between Joshua Brook and the Capel River. It occurs 
on the eastern edge o f  the Donnybrook Sunkland Zone (in the Goodwood Valleys System) and the western edge 
o f  the Western Darling Range Zone (in the Lowden Valley System). It consists o f  moderately incised 
(20-60 m) valleys formed on Donnybrook Sandstone with low slopes (5-20%). The soils are varied and include 
deep sands, sandy gravels and loamy earths. Because o f  the fine sand grains o f  many soils, the Donnybrook 
Subsystem seems to be particularly susceptible to sheet and rill erosion. 
Relief: 20-60 m Slope: 5-20% Rainfall: 1,000 mm 
Geology: Sandstone, with some laterite and gneiss 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest. 
Current land use: Grazing, orchards, market gardens, some sandstone quarries. 
Phases 
DB3 - Donnybrook low slopes (3,079 ha) have 5-20% gradients and local relief o f  20-60 m. 
DB4 - Donnybrook moderate slopes (303 ha) have 15-35% gradients and local relief o f  40-60 m. 
Land capability 
Soils range from barns  with good moisture and nutrient retention to deep sands with poor moisture and nutrient 
retention. They are usually well drained although there are some hillside seeps. The steeper slopes are prone to 
water erosion and landslips. The fine sandy topsoils are particularly prone to water erosion. The sandy soils 
may be prone to wind erosion i f  ground cover is removed or they are cultivated. 
Grazing: Although most is good grazing country, there is high risk o f  soil erosion i f  ground cover is not 
maintained. This is especially so on the moderate slopes (DB4). Areas o f  pale deep sands have limited value. 
Broadscale cropping: Soil erosion is a major limitation. Most o f  the moderate slope phase (DB4) is unsuitable. 
About half  o f  the low slopes (DB3) has potential, however earthworks may necessary to reduce risk o f  erosion. 
Horticulture: Most o f  the low slope phase (DB3) is good for orchards and vineyards. Careful design and 
management o f  plantings will be necessary to reduce the risk o f  erosion. A lesser area is suitable for vegetables. 
Many sites are suitable for construction o f  dams and soaks. Drainage can be a problem on hillside seeps. High 
risk o f  frost damage for sensitive crops on the mid to lower slopes. Slope gradients and the risk o f  soil erosion 
limit the suitability o f  most o f  the moderate slopes (DB4). 
Trees: Most land has potential for commercial timber. 
Rural residential: Water erosion may be a problem during house construction on slopes with gradients in excess 
o f  15%. These are most commonly found on the moderate slope phase (DB4). Landslips are a possible hazard 
here. There is a risk o f  pollution from septic tanks on some o f  the deeper sands. 
Further details 
The name was first used in this study and came from the Donnybrook Sandstone which it overlies. 
Full soil-landscape symbol: 255LvDB, 255GvDB 
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This is similar to the Rosa Subsystem. The main difference is that Donnybrook has formed on Donnybrook 
Sandstone and can be found on either side of the Darling Scarp while Rosa has formed on Perth Basin 
sediments and only occurs on the Donnybrook Sunldand Zone. Although many soils are similar the sand 
grains are usually finer on Donnybrook with more loamy and clayey soils. Similar differences exist with the 
soils of the Queenwood and Kirup Subsystems. The subsystem has many more sandy soils than Balingup and 
Grimwade, which have formed over crystalline rocks. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Slopes 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Slopes 
Yellow sandy earth Goldfields Common Slopes 
Loamy gravel (yellow-brown) Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Slopes 
Brown deep loamy duplex Brockman Common Slopes 
Brown loamy earth Brooklands, Brookhampton Common Slopes 
Yellow deep sand Katterup, Jarrahwood Minor Slopes 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Slopes 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Slopes 
Brown shallow loamy duplex Beelerup-1, Cundinup- 1 Minor Slopes 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Slopes 
Water erosion is a hazard on some slopes in the Donnybrook Subsystem. 
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Dalmore Subsystem 
14,361 ha 1.91% o f  the survey area 
DM 
The Dalmore Subsystem is found throughout the Eulin Uplands System. It consists o f  undulating ridges and hill 
crests at the top o f  the landscape formed on laterite and granite. The soils include gravels, loamy duplex and 
sandy duplex soils. 
Relief: Usually 5-20 m some to 40 m 
Geology: Laterite, granite and gneiss 
Slope: 5-15% Rainfall: 600-750 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo) and 
scattered Eucalyptus decipiens. 
Larger understorey species include p. arrot bush (Thyandra sessilis), snotty gobble (Persoonia longifolia) and 
bull banksia (Banksia grandis). The lower understorey contains Hakea spp., prickly moses (Acacia pulchella), 
grass trees (Xanthorrhoea spp.), zamia (Macrozamia riedlei), flax lily (Dianella divaricata), running postman 
(Kennedia prostrata), Loxocarya spp., pom poms (Ptilotus manglesii), kangaroo paws (Anigozanthos spp.), 
fringed lily (Thysanotus spp.) and nodding coneflower (Isopogon teretifolius). 
C u r r e n t  land use: Grazing and State Forest 
Phases 
The subsystem is sometimes divided into the following phases (although an area o f  5,776 ha  has not  been 
divided where the parent material was a mixture o f  laterite and gneiss, or where its nature was not determined): 
D M g  - Dalmore  grani te  ridges (1,346 ha) have granite and gneiss as the dominant parent materials. The soils 
are mainly loamy duplex soils and loamy earths with some gravels. 
DMi - Dalmore  ironstone gravel  ridges (6,302 ha) have laterite as the dominant parent material. Soils are 
mainly gravels, with some sands. Acid shallow loamy duplex soils are often present around the margins. 
DMs - Dalmore  sandy ridges (937 ha) are ridges and divides formed on Kirup Conglomerate and other sandy 
sediments. The soils are pale moderately deep sandy gravels and yellow-brown moderately deep sandy gravels, 
with pockets o f  pale deep sands, pale shallow sands, yellow deep sands and yellow sandy earths. Silcrete and 
quartzose cobbles are often present.. 
Phase  relationships: Where this subsystem is represented by D M  it is usually an intergrade between the 
granitic ridges (DMg) and ironstone gravel ridges (DMi). DMg is commonly found at a lower elevation than 
DMi. Formed on granite, the crests tend to have a rounded shape while the ironstone gravel ridges tend t o  have 
a flatter (more tabular) surface. Where DMg is too small to be mapped separately it has been included with the 
surrounding Newlgalup Subsystem. The DMs phase correlates to the HRs and DWs phases on  the Darling 
Plateau and the Forrard Subsystem on the Manjimup Plateau (Churchward 1992). 
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L a n d  capability 
Most is well drained. Moisture and nutrient retention are good on the barns and loamy gravels. There are some 
areas o f  sands with poor moisture and nutrient retention, mainly on the sandy ridge phase (DMs). These sandy 
soils may  be prone to wind erosion i f  the ground cover is removed or'when they are cultivated. Areas o f  shallow 
gavels, ironstone duricrust and rock outcrop have limited agricultural use. The risk o f  water erosion increases 
towards the edges where slope gradients often exceed 10%. 
Grazing: Mostly good grazing country. Productivity is lower on the sandy soils o f  the sandy ridge phase 
(DMs). 
Broadscale cropping: Most can be used. About half  o f  the granite ridge phase (DMg) has limitations due to the 
risk o f  erosion, and it often occurs as narrow ridges surrounded by slopes too steep to crop. Productivity is 
lower on the sandy soils o f  the sandy ridge phase (DMs). 
Horticulture: Although most soils are good for horticulture, water for irrigation is a likely limitation. Dams or 
soaks can be low yielding and water would often have to be drawn from surrounding valleys where supplies may 
be saline. Frost may be a risk to sensitive crops. About half a t h e  granite ridge phase (DMg) has erosion 
limitations for vegetable cropping. 
Trees: About hal f  is good for commercial timber. The deeply weathered lateritic profile under most o f  the 
ironstone gravel ridge phase (DMi) appears to suit Tasmanian blue gums (Eucalyptus globulus). Soil depth is a 
likely limitation over much o f  the granite ridges (DMg). Poor rooting conditions seem to occur on former 
wandoo woodland. 
Rural residential: There are some areas where ironstone duricrust or granitic rocks are close to the surface 
affecting the ease o f  excavation and installation o f  septic tanks. Access problems may be encountered on the 
granite ridge phase (DMg) due to surrounding steep slopes. There is a risk o f  pollution from septic tanks on 
some o f  the deeper sands on the sandy ridge phase (DMs). 
F u r t h e r  details 
The name was first used in this study after Dalmore Road which follows a typical ridge east o f  Bridgetown. 
Full  soil-landscape symbol: 253EuDM 
In many areas this is equivalent to Hester Subsystem o f  the Darling Plateau System. It is sometimes more 
similar to the Dwellingup Subsystem o f  the Darling Plateau System and the Bevan Subsystem o f  the Manjimup 
Plateau System, both o f  which it often adjoins. 
Kulikup is often associated with this subsystem. It is similar to the ironstone gravel ridge phase (DMi) but 
broader, flatter and less well drained. 
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Dalmore Subsystem DM 
Soil group 
. 
Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cundinup, Cunningham 
Common Flats and low rises 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Brown deep loamy duplex Brockman, Beelerup, Mulukine- 
1 
Common Flats and low rises 
Grey deep sandy duplex 
(gritty) 
Malebelling, Malebelling-1 Common Sloping margins, 
granitic ridges (DMg) 
Moderately deep sandy gravel 
(pale) 
Wahkinup Minor Flats and low rises 
(DMs) 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Flats and depressions 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
(DMi) 
Brown shallow loamy duplex Beelerup- 1, Cundinup- 1 Minor Sloping margins, 
granitic ridges (DMg) 
Yellow deep sand Jarrahwood, Katterup Minor Flats and depressions 
(DMs) 
Brown loamy earth Brooklands, Brookhampton 
• 
Minor Sloping margins, 
granitic ridges (DMg) 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Flats and depressions 
(DMs) 
Pale  deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Flats and depressions 
(DMs) 
Stony soil Olive Hill, Olive Hill-1 Minor Granitic ridges (DMg) 
Acid shallow loamy duplex Balkuling Minor Sloping margins 
(DMi) 
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Darradup Subsystem 
1,737 h a  0.23% o f  the survey area 
op 
The Darradup Subsystem occurs only along the Blackwood River in the Goodwood Valleys System, extending 
downstream from Nannup. It consists o f  the river channel, flood plain and raised alluvial terraces. The soils are 
mainly brown deep sands. 
Relief: 1-15 m Slope: 0-5% Rainfall: 950-1,000 mm 
Geology: Alluvium 
Vegetation: Marri (Eucalyptus calophylla), blackbutt (E. patens) and flooded gum (E. rudis), with peppermint 
(Agonis flexuosa) and Banksia sp. Common understorey species include water bush (Bossiaea linophylla), karri 
hazel (Trymalium spathulatum), bracken (Pteridium esculentum), Pultenaea reticulata and Gahnia trifida. 
C u r r e n t  land use: Grazing and State Forest, some orchards. 
Land capability 
Most land is well drained flats. The sandy soils have moderate moisture and nutrient retention. They may be 
prone to wind erosion i f  ground cover is removed or they are cultivated. Some areas are subject to  flooding and 
waterlogging. River banks are prone to erosion and should be protected from stock and cropping. There is risk 
o f  nutrients leaching from sandy soils and horticultural developments should be set back from water courses. 
Grazing: Although most is suitable, the moderate moisture retention o f  the sandy soils may limit production. 
Broadscale cropping: Although most land is suitable, the moderate moisture retention may limit production. 
Horticulture: Most is good horticultural country. Due to salinity in the Blackwood River, irrigation supplies 
would have to be obtained from bores or dams on surrounding slopes or tributary streams. 
Trees: Most land has potential for commercial tree crops. 
Rural residential: The main limitation is flood risk on the flood plain and lower river terraces. Waterlogged 
areas are not  suitable for septic effluent disposal. Developments should be set back from water courses. 
Further details 
The name was first used by Churchward and McArthur (1980) who assigned the symbol Da. As mapped by 
Churchward and McArthur, Daradup included both the Blackwood and Darradup Subsystems o f  this study, and 
is equivalent to the Blackwood Subsystem o f  Churchward (1992). 
Full  soil-landscape symbol: 252GvDP 
Daradup is associated with the Blackwood Subsystem. It is equivalent to the Condinup Subsystem o f  the Boyup 
Brook Valleys System and Southampton Subsystem o f  the Lowden Valleys System, both o f  which occur on  the 
Blackwood River upstream. It is similar to Preston Subsystem, the main difference being that brown deep sands 
dominate on Darradup and loamy earths on Preston. This probably reflects different sediment sources o f  the 
Blackwood River Catchment to those o f  Preston and Capel which drain the Western Darling Range Zone. 
Soil group Soil series Abundance Distribution 
B r o w n  deep sand Dudinyillup Dominant Alluvial flats 
Non-saline we t  soil Jasper, Noggerup, 
Pindalup-1 
Common Depressions 
B r o w n  loamy earth Fiagete, Paynedale Common Alluvial flats 
Pa le  deep sand Leecherup, Ravenscliffe Minor Alluvial flats 
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Dickson Subsystem 
6,570 h a  0.87% o f  the survey area 
DS 
Dickson is the dominant subsystem o f  the Darling Scarp and is distributed in a narrow band running north-south, 
dividing the Western Darling Range Zone from the Swan Coastal Plain and Donnybrook Sunkland Zone. It 
consists o f  low to moderate (5-30%) westward facing slopes mostly 40-160 m high. These have formed on 
gneiss and are rounded with scattered rock outcrop. Loamy earths are the dominant soils. 
Relief: 20-160 m Slope: 5-30%, occasionally to 50% Rainfall: 1,000-1,200 mm 
Geology: Gneiss and granite with some laterite 
Vegetation: Marri (Eucalyptus calophylla) and wandoo (E. wandoo), with some jarrah (E. marginata). In 
southern areas winged wattle (Acacia alata), clematis (Clematis pubescens), tree hovea (Hovea elliptica), 
Leucopogon propinquus, tassel tree (Leucopogon verticillatus), zamia (Macrozarnia riedlei), snotty gobble 
(Persoonia longifolia) and bracken (Pteridium esculentum) may be found. 
C u r r e n t  land use: Grazing and remnant vegetation. 
Phases 
DS3 - Dickson low slopes (2,508 ha) are 20-80 m high with gradients o f  5-15%. 
DS4 - Dickson modera te  slopes (3,300 ha) are mostly 80-160 m high with gradients o f  10-30% (to 50%). 
D S f  - Dickson footslopes (762 ha) are the gentle slopes (2-10%, but to 15%), with relief o f  5-20 m, at the base 
o f  the Darling Scalp. The soils are mostly loams with some brown shallow loamy duplexes and loamy gravels. 
L a n d  capability 
Most is well drained loamy soil with good moisture and nutrient retention. Many slopes are prone to water 
erosion and landslips can be a problem on the steeper slopes. Shallow rocky soils are a problem on some slopes. 
Grazing: Although most is good grazing country, there is often a high risk o f  soil erosion i f  ground cover is not 
maintained. This is especially so on the moderate slope phase (DS4). 
Broadscale cropping: Soil erosion is a major limitation. Much the footslope phase (DSO, and some o f  the low 
slopes (DS3) can be cropped, though earthworks may be necessary to reduce the risk o f  erosion. 
Horticulture: Most footslopes and low slopes (DSf  and D3) are good for orchards and vineyards. Only the 
footslopes (DSO have significant areas with slope gradients suitable for market gardens. Slope and the risk of 
erosion limit the suitability o f  most Moderate slopes (DS4). Sites for irrigation dams are mainly on moderately 
sloping land. Shallow rocky soils provide an obstacle for dam construction on some slopes. 
Trees: Much land appears unsuitable for Tasmanian blue gums (Eucalyptus globulus) because o f  insufficient 
soil depth. Pines appear more drought resistant but soil depth will be a significant problem on some slopes. 
Problems are usually greatest on the steeper slopes. 
Rural residential: Slope gradients and the risk o f  water erosion are a major limitation over much o f  the 
moderate slope phase (DS4), and lesser areas o f  the low slope phases (DS3). The potential for landslips should 
be considered on steeper slopes. Soil movement over dolerite dykes can be a hazard to house foundations. 
Shallow rocky soils affecting the ease o f  excavation and installation o f  septic tanks can also be a problem. 
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Further details 
The name was first used by Churchward (1992). McArthur etal. (1977), Churchward and McArthur (1980), 
Wells (1989) and King and Wells (1990) have all mapped this subsystem using the name Darling Scarp and map 
symbols D, DS or Ds. 
Full soil-landscape symbol: 255LvDS 
This is very similar to the Balingup Subsystem. It has been mapped separately because o f  its position on the 
Darling Scarp. The slopes face out over the Swan Coastal Plain and Donnybrook Sunkland Zone rather than 
being part o f  a valley system. 
Dickson Subsystem has also been mapped on the southern extension o f  the Darling Scarp, lying on the edge of 
the Warren-Denmark Southland, by Churchward (1992). Here it is the equivalent o f  the low slopes phase (DS3) 
o f  this study. A Darling Scarp Subsystem (D) has been mapped to the north o f  the survey area (Wells 1989, van 
Gool and Kipling 1994). The D1, D2 and D3 phases o f  the Darling Subsystem are equivalent to the Dickson 
Subsystem. They also correlate with the Balingup Subsystem. 
Soil group Soil series Abundance Distribution 
Fr iab le  red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Major Slopes 
Brown loamy earth Brooklands, Brookhampton Major Slopes 
B r o w n  deep loamy duplex Brockman, Mulukine-1 Common Slopes 
Stony soil Olive Hill, Olive Hill-1 Common Granitic outcrops 
B r o w n  shallow loamy duplex Four Acre, Beelerup-1, 
Cundinup-1 
Common Slopes 
L o a m y  gravel 
(red-brown) 
Dingup, Deanmill, DeCampo Minor Upper slopes 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Minor Slopes 
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Dwellingup Subsystem 
102,702 ha  13.65% o f  the survey area 
DW 
Dwellingup Subsystem occurs throughout the Darling Plateau System. It consists o f  broad, undulating lateritic 
divides formed over granite and gneiss. Loamy gravels and sandy gravels are the most common soils with 
pockets o f  deep sands. 
Relief: 5-40 m Slope: 2-15% Rainfall: 650-1,250 mm 
Geology: Laterite, with pockets o f  conglomerate, granite and sand 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo). 
Larger understorey species include parrot bush (Dryandra sessilis), snotty gobble (Persoonia longifolia) and 
bull banksia (Banksia grandis). 
Lower understorey contains Hakea spp., prickly moses (4cacia pulchella), grass tree (Xanthorrhoea spp.), 
Acacia browniana, A. urophylla, wiry wattle (Acacia extensa), hairy jug flower (Adenanthos barbigerus), holly- 
leaved hovea (Hovea chorizemifolia), tassel flowers (Leucopogon cap itellatus, L. propinquus), zamia 
(Macrozamia riedlei), water bush (Bossiaea aquifolium), Daviesia pectinata, coral vine (Kennedia coccinea), 
Wilson's grevillea (Grevillea wilsonii), honey bush (Hakea lissocarpha), hairy flag (Patersonia rudis) and 
common pin heath (Styphelia tenuiflora). 
C u r r e n t  land use: Grazing and State Forest. 
Phases 
The subsystem is sometimes divided into the following phases (although an area o f  41,864 h a  was not  divided 
where it was uncertain about the proportion o f  gravels and sands present): 
D W g  - Dwellingup grani te  divides (1,555 ha) have limited occurrence where granite is the dominant parent 
material. The soils are deep loamy duplexes, brown loamy earths and loamy gravels. 
DWi  - Dwellingup ironstone gravel divides (45,655 ha) have been mapped where the dominant parent material 
is laterite. The soils are mainly gravels, with some sands. 
D W r  Dwellingup r o c k  outcrops (192 ha) have been mapped in the few areas where granitic rock outcrop 
predominates. The soils are mainly stony soils and shallow gravels. 
DWs - Dwellingup sandy divides (13,436 ha) have formed on Kirup Conglomerate and other sandy sediments. 
Sandy gravels are dominant plus prominent pockets o f  pale deep sands, yellow deep sands and yellow sandy 
earths. Silcrete and quartzose cobbles are often present. 
Phase  relationships: D W  is usually an intergrade between DWi and DWs. It tends to have more bleached 
sandy soils than DWi and less than DWs. Little fieldwork was undertaken to identify the sandy divides (DWs) 
and granitic divides (DWg) as they are found primarily in State Forest. DWs was identified from aerial photos 
(white sand appears to be present) or with aid o f  the geology map (corresponding with the Czc, Tg, Czs and Qrcs 
units). Neither method is likely to be very accurate. DWs correlates with the Forrard Subsystem o f  the 
Manjimup Plateau (Churchward 1992). DWg was identified purely from the geology. 
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L a n d  capability 
Most land is well drained. Moisture and nutrient retention are moderate to good on the gravels. There are some 
areas o f  sands with poor moisture and nutrient retention. These are most common on the sandy divide phase 
(DWs). These sandy soils may be prone to wind erosion i f  ground cover is removed or after cultivation. The 
rock outcrop phase (DWr) has limited agricultural use. This is also true o f  areas o f  shallow gravels and 
ironstone duricrust. There is a moderately high risk o f  soil erosion when slopes with gradients over 10% are 
cultivated. These slopes are mainly found around the edges o f  the subsystem. 
Grazing: Most is good grazing country. Productivity is lower on the sandy soils o f  the sandy divides (DWs). 
Broadscale cropping: Most can be used. Productivity is lower on the sandy soils o f  the sandy divides (DWs). 
Horticulture: Although most soils are good, the availability o f  water for irrigation is likely to be a limitation. 
Dams or soaks are likely to be low yielding and water would often have to be drawn from surrounding valleys. 
In the east water in these valleys may be saline. Frost may be a risk to sensitive crops. 
Trees: Mostly good for commercial timber. The deeply weathered lateritic profile appears to suit Tasmanian 
blue gums. Soil depth is likely to be a limitation over much o f  the granite divide phase (DWg) and the shallow 
gravels. Poor rooting conditions seem to occur on former wandoo woodland most common in the east. 
Rural residential: Ironstone duricrust or granitic rocks close to the surface affect the ease o f  excavation and 
installation o f  septic tanks, especially on the rock outcrop phase (DWr). There is a risk o f  pollution from septic 
tanks on some deeper sands on the sandy divides (DWs). 
F u r t h e r  details 
The name was used by McArthur etal. (1977), Churchward and McArthur (1980) and King and Wells (1990). 
Ful l  soil-landscape symbol: 255DpDW 
The Dwellingup unit (D) o f  the Murray River Catchment (McArthur et al. 1977) is equivalent to a combination 
o f  the Dwellingup, Hester and Momington Hill Subsystems o f  this study. This subsystem has similarities to the 
Hester, Mornington Hill and Wilga Subsystems. It merges into all o f  these with the boundaries often indistinct. 
Unlike Hester which generally slopes downwards from the plateau surface and is surrounded by  the Lowden 
Valley System, Dwellingup is found on the main plateau surface. It is broader and surrounded by  other plateau 
elements and minor drainage lines. Wilga is often broader than Dwellingup, less undulating and has poorer 
drainage. Momington Hill usually rises above Dwellingup and has greater relief (more than 40 m). 
Dwellingup Subsystem is also similar to the Dalmore Subsystem o f  the Eulin Uplands System and the Bevan 
Subsystem o f  the Manjimup Plateau System. 
Soil group Soil series Abundance Distribution 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, Major Flats and low rises 
Cunningham, Cundinup 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Modera te ly  deep sandy  gravel 
(pale) 
Wahkinup Common Flats and low rises 
(DMs) 
Deep sandy  gravel Yalanbee, Gibbs Minor Flats and depressions 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
(DWi) 
Yellow deep sand Kafterup, Jarrahwood Minor Flats and depressions 
Pa le  deep sand Leecherup, Ravenscliffe, 
Shotts, Shotts-1 
Minor Flats and depressions 
(DWs) 
B r o w n  deep loamy duplex Brockman, Beelerup Minor Flats and low rises 
Yellow sandy earth Goldfields Minor Flats and depressions 
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Gale Subsystem 
369 ha 0.05% o f  the survey area 
Gale Subsystem has restricted occurrence, only found in a few locations at the base o f  the Darling Scarp. It 
consists o f  a gently sloping (2-10% gradient) apron o f  what appears to be depositional material overlying gneiss. 
Sandy gravels are the dominant soils. 
Relief: 5-20 m Slope: Mostly 2-5%, to 10% in some places 
Rainfall: 1000 mm Geology: Laterite and gneiss 
Vegetation: Jarrah and marri (Eucalyptus marginata-E. calophylla) forest. 
Current land use: State Forest 
Land capability 
Most is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Grazing: Most land can be used. Pasture growth is moderate on the sandy soils. 
Broadscale cropping: Most can be used. Productivity is limited on the sandy soils. 
Horticulture: Most can be used. The yellow-brown sands and gravels are the most productive soils. Water for 
irrigation may be a problem. 
Trees: Much land has potential for commercial timber. 
Rural residential: There are some areas where ironstone duricrust is close to the surface affecting the ease of 
excavation and installation o f  septic tanks. Risk o f  pollution from septic tanks on some deep sands. 
Further details 
The name was first used by Churchward (1992). 
Full soil-landscape symbol: 255LvGA 
There is very little visible difference between the Gale and Kingia Subsystems. Gale occurs east o f  the Darling 
Fault at the base o f  the Darling Scarp, usually below the Wishart Subsystem. Gale is a lateritic apron formed on 
debris from the scarp and underlain by gneiss. Kingia is lateritic terrain overlying Perth Basin sediments. Gale 
has only been identified from the geology maps and may not be mapped very accurately. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats and low rises 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Flats and low rises 
Shallow gravel . Worsley, Worsley-1 Common Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Flats 
Yellow deep sand Katterup, Jarrahwood Minor Flats 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Flats 
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Grimwade Subsystem 
36,192 h a  4.81% o f  the survey area 
GR 
The Grimwade Subsystem can be found on the upper reaches o f  the Lowden Valleys System. It comprises 
moderately deep valleys (30-70 m) incised into granitic terrain. Lateritic colluvium often covers the slopes 
which have mostly low gradients (5-20%). Loamy earths and loamy gravels are the dominant soils. 
Relief: 30-70 m Slope: Mostly 5-20%, some pockets o f  20-35% and 3-5% 
Rainfall: 800-1,250 m m  Geology: Gneiss, granite and lateritic colluvium 
Vegetation: Marri-jarrah (Eucalyptus calophylla and E. marginata) forest with blackbuft (E. patens), flooded 
gum (E. rudis), wandoo (E. wandoo), peppermint (Agonis flexuosa) and tea-tree (A. linearifolia) on lower 
slopes. 
Common understorey species include wattles (Acacia alata, A. urophylla, A. browniana), wiry wattle (A. 
extensa), Astartea fascicularis, Leptocarpus scariosus, sedge (Mesomelaena tetragona), Banksia sp., Damp/era 
sp., bullich (Eucalyptus megacarpa), blackbutt (E. patens), hairy jug  flower (Adenanthos barbigerus), white 
myrtle (Hypocalymma angustifolium), clematis (Clematis pubescens), prickly moses (Acacia pulchella), parrot 
bush (Dryandra sessilis), honey bush (Hakea lissocarpha), zamia (Macrozamia riedlei), karri hazel (Trymalium 
spathulatum), water bush (Bossiaea aquifolium), bracken (Pteridium esculentum), holly-leaved hovea (Hovea 
chorizemifolia), coral vine (Kennedia coccinea), Wilson's grevillea (Grevillea wilsonii), tassel flower 
(Leucopogon cap itellatus, L. propinquus), hairy flag (Patersonia rudis), common pin heath (Styphelia 
tenuiflora), grass trees (Xanthorrhoea spp.) and snotty gobble (Persoonia longifolia). 
C u r r e n t  land use: Grazing, State Forest, pine plantations, some orchards. 
Phases 
Part o f  this subsystem is divided into the following phase (although an area o f  35,965 ha has not  been divided): 
G R r  - Gr imwade  rocky slopes (227 ha) have a limited distribution and are distinguished by  prominent granitic 
rock outcrop. Slope gradients are mostly 10-25% and stony soils are the most common. 
Land capability 
Most has well drained barns  and gravels with good moisture and nutrient retention. Some o f  the steeper slopes 
have a high risk o f  soil erosion. The rocky slope phase (GRr) has little agricultural potential and severe 
limitations for rural residential development. 
Grazing: Most land is good grazing country. 
Broadscale cropping: Soil erosion is a major limitation over much o f  this area. Even on slopes with gradients 
<10% earthworks may necessary to reduce risk o f  soil erosion. 
Horticulture: Most is good for orchards and vineyards. Erosion risk limits the area suitable for vegetables. 
Suitable sites for irrigation dams can usually be found. Risk o f  frost damage for sensitive crops in some 
locations. 
Trees: Most appears to  be suitable for pines. Insufficient soil depth could be a problem for Tasmanian blue 
gums over about hal f  o f  the area, especially on the steeper slopes. 
Rural residential: The risk o f  water erosion is a limitation on steeper slopes, some o f  which may have potential 
for landslips. Soil movement on soils over dolerite dykes can be a hazard to house foundations. Shallow rocky 
soils affect the ease o f  excavation and installation o f  septic tanks. 
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GA .:wade Subsystem GR 
Further details 
The name comes from the Grimwade townsite which lies in a valley, north-east o f  Balingup, typifying the 
subsystem. It was first used in this study. 
Full soil-landscape symbol: 255LvGR 
This subsystem merges into Balingup downstream and Yarragil upstream. It is not as deep as Balingup and 
slopes tend to be more gently inclined, smooth and regular. Grimwade valleys are usually centred around a 
single drainage line. The Balingup valleys are often formed around multiple, branching rivers and streams. 
The Yarragil valleys are shallower and usually have swampy valley floors. Areas mapped by  Churchward as 
Lefroy in the Blackwood River Catchment south o f  Nannup are considered to be part o f  the Grimwade 
Subsystem in this survey. 
Soil group Soil series Abundance Distribution 
Loamy gravel (red-brown) Dingup, Deanmill, DeCampo Major Slopes 
Friable red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Major Slopes 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, Common Slopes 
Cunningham, Cundinup 
Brown loamy earth Brooklands, Brookhampton Common Slopes 
Brown deep loamy duplex Brockman Common Slopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Minor Slopes 
Brown shallow loamy duplex Four Acre, Beelerup-1, Cundinup-1 Minor Slopes 
Gully wall dams are the main source of 
water f o r  irrigation o f  orchards in the 
Grimwade Subsystem. 
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Gnowergerup Subsystem 
838 ha  0.11% o f  the survey area 
The Gnowergerup Subsystem is found on the valley floors o f  the Boyup Brook Valleys System usually as long 
narrow flats along creeks. Although these areas were probably poorly drained before clearing, rising watertables 
have resulted in increased waterlogging and salinity problems. Wet soils and wet salty soils are dominant. 
Relief: 1-5 m 
Geology: Alluvium 
Slope: 0-3% Rainfall: 650-700 mm 
Vegetation: Flooded gum (E. rudis), paperbarks (Melaleuca spp.), golden wreath wattle (Acacia saligna), 
sedges (Mesomelaena tetragona), flax lily (Dianella divaricata), salt water couch (Paspalum distichum) and 
Juncus spp. grow in valley flats. 
Flooded gum and wandoo (Eucalyptus wandoo) occur on footslopes. 
C u r r e n t  land use: Traditional grazing but waterlogging and salinity are reducing agricultural production. 
Land capability 
Poor drainage and salinity are major limitations to agriculture. 
Grazing: Salinity and waterlogging severely limit pasture. Some opportunities for salt-tolerant species. 
Broadscale cropping: Most is unsuitable for cropping. 
Horticulture: Unsuitable. 
Trees: Only suitable for salt-tolerant species; some potential for river red gums (Eucalyptus camaldulensis). 
Rural residential: Flood risk and poor drainage make this unsuitable for housing or disposal o f  septic effluent. 
Further details 
The name was first used in this study, after the Gnowergerup Brook which flows through a typical example near 
Mayanup. 
Ful l  soil-landscape symbol: 253BvGW 
This occurs upstream from the Condinup Subsystem. Condinup is only found along the Blackwood River and 
has few waterlogging or salinity problems, being dominated by  deep, well drained sandy soils. Gnowergerup is 
very similar to the valley floors o f  the Lukin Subsystem. These are often upstream extensions o f  Gnowergerup, 
and are usually narrower. Gnowergerup is also similar to the floors o f  the Catterick Subsystem o f  the Manjimup 
Plateau and Pindalup Subsystem o f  the Darling Plateau. The Indinup Subsystem o f  the Darling Plateau is also 
similar, but a lot broader. Where Gnowergerup is too narrow to be mapped separately it has been included with 
the surrounding Newlgalup Subsystem, usually the footslope phase (NWf). 
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Gnowergerup Subsystem cw 
Soil group Soil series Abundance Distribution 
Saline wet soil Deadman, Deadman-1, Brynie-1 Major Valley floors 
Non-saline wet soil Jasper, Noggerup, Pindalup-1 Major Valley floors 
Deep sandy duplex Indinup Common Valley floors, 
footslopes 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Valley floors, 
footslopes 
Brown loamy earth Paynedale, Fiagete Minor Valley floors, 
footslopes 
Brown shallow loamy duplex Mervyn-1 Minor Valley floors 
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Helena Subsystem HL 
3,395 h a  0.45% o f  the survey area 
This is only found along the Collie River downstream from Wellington Dam. It consists o f  a very deeply 
incised (120-200 m)  valley with steep (>25%) slopes. There is abundant granitic and gneiss outcrop and stony 
soils. 
Relief: 120-200 m 
Geology: Gneiss and granite 
Slope: >25% Rainfall: 1,200 mm 
Vegetation: Marri-jarrah (Eucalyptus calophylla-E. marginata) and blackbutt (E. patens) forest to heath and 
herbland with lichens on rocks. Species include Borya nitida, fuchsia grevillea (Grevillea bipinnatifida), honey 
bush (Hakea lissocarpha), H elliptica, H. undulata, Eucalyptus laeliae, rock sheoak (Allocasuarina 
huegeliana), tassel flower (Leucopogon cap itellatus, L. propinquus), zamia (Macrozamia riedlei), common pin 
heath (Styphelia tenuifiora), winged wattle (Acacia alata), tea-tree (Agonis linearifolia), sedge (Mesomelaena 
tetragona), Lepidosperma angustatum, L. tetraquetrum, Leptocarpus scariosus, Banksia littoralis, Dampiera 
alata, Grey//lea diversifolia, white myrtle (Hypocalymma angustifolium), clematis (Clematis pubescens), water 
bush (Bossiaea aquifolium), karri hazel (Trymalium spathulatum), Hibbertia lineata, holly-leaved hovea (Hovea 
chorizemifolia), coral vine (Kennedia coccinea) and bracken (Pteridium esculentum). 
C u r r e n t  land  use: State Forest 
Land capability 
Most land consists o f  steep slopes and rock outcrops. It has little agricultural potential and severe limitations to 
rural residential development. The risk o f  soil erosion is very high. 
Grazing: Shallow soils and erosion risk make most land unsuitable. 
Broadscale cropping: Unsuitable. 
Horticulture: Mostly unsuitable. 
Trees: Little potential for commercial tree crops. 
Rural residential: Steep slopes and shallow soils are a major limitation. Most slopes are unsuitable for disposal 
o f  septic effluent. Risk o f  landslips on some slopes and high risk o f  soil erosion. 
Further details 
Name was used by McArthur et al. (1977), Churchward and McArthur (1980) and King and Wells (1990). 
Full  soil-landscape symbol: 255LvHL 
This is steeper, deeper and rockier than the Bridgetown Subsystem. 
Soil group . 
Soil series Abundance Distribution 
Stony soil Olive Hill, Olive Hill-1 Major Granitic outcrops 
G r e y  deep sandy duplex (gritty) Malebelling, Malebelling-1 Common Granitic outcrops 
Fr iable  red/brown loamy earth Ferndale, Ferguson Common Slopes 
Brown  loamy earth Brooklands, Brookhampton Common Slopes 
Brown deep loamy duplex Brockman, Mulukine-1 Common Slopes 
Brown  shallow loamy duplex Beelerup- l , 
Cundinup-1, 
Four Acre 
Minor Slopes 
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Hester Subsystem 
37,647 ha  5.05% o f  the survey area 
HR 
Hester Subsystem is found on the edges o f  the Darling Plateau System, being most common to the west and 
south. It consists o f  undulating ridges and hillcrests formed on laterite and gneiss which typically slope 
downwards of f  the main plateau into the surrounding Lowden Valleys System. The soils are mostly loamy 
gravels, sandy gravels and loamy earths. 
Relief: 5-40 m 
Geology: Laterite and gneiss 
Slope: 5-15% Rainfall: 800-1,250 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo). Larger 
understorey species include parrot bush (Dryandra sessilis), snotty gobble (Persoonia longifolia) and bull 
banksia (Banksia grandis). 
Lower understorey contains Hakea spp., prickly moses (Acacia pukhella),  grass trees (Xanthorrhoea spp.), 
Acacia browniana, A. urophylla, wiry wattle (Acacia extensa), hairy jug flower (Adenanthos barbigerus), holly- 
leaved hovea (Hovea chorizemifolia), tassel flower (Leucopogon capitellatus, L. propinquus), zamia 
(Macrozamia riedlei), water bush (Bossiaea aquifolium), Dcrviesia pectinata, coral vine (Kennedia coccinea), 
Wilson's grevillea (Grevillea wilsonii), honey bush (Hakea lissocarpha), hairy flag (Patersonia rudis) and 
common pin heath (Styphelia tenuiflora). 
C u r r e n t  land use: State Forest and grazing. 
Phases 
The subsystem is sometimes divided into the following phases (although 21,256 ha  has not  been divided): 
H R g  - Hes te r  gneiss ridges (697 ha) occur mainly as small hill crests or narrow sloping ridges coming o f f  the 
edge o f  the plateau. The parent material is predominantly gneiss and the most common soils are friable 
red/brown and brown loamy earths, deep loamy duplexes and stony soils. 
H R i  - Hes te r  ironstone gravel  ridges (13,868 ha) have been mapped where the dominant parent material is 
laterite. The soils are mainly gravels, with some sands and barns. 
HRs  - Hes te r  sandy ridges (1,826 ha) have formed on Kirup Conglomerate and other sandy sediments. The 
soils include moderately deep sandy gravels with pockets o f  pale deep sands, yellow deep sands, deep sandy 
gravels and yellow sandy earths. 
Phase  relationships: The map symbol H R  usually represents an intergrade between the gneiss ridge (HRg) and 
ironstone gravel ridge (HRi) phases: HRg is commonly at a lower elevation than HRi. Being formed on gneiss, 
the HRg crests tend to be round. The ironstone gravel ridges have a flatter (more tabular) surface. HRg is often 
found as a free-standing unit separated from the Darling Plateau. Where too small to be mapped separately it 
has been included with the surrounding Balingup or Bridgetown Subsystems. The sandy ridge phase (HRs) is 
similar to HRi but contains significant areas o f  bleached sandy soils. 
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Land capability 
Most is well drained. Moisture and nutrient retention are good on the barns and loamy gravels. There are some 
areas o f  sands with poor moisture and nutrient retention, mainly on the sandy ridge phase (HRs). These sandy 
soils may be prone to wind erosion i f  the ground cover is removed or when they are cultivated. Areas o f  shallow 
gavels, ironstone duricrust and rock outcrop have limited agricultural use. The risk o f  water erosion increases 
towards the edges where slope gradients often exceed 10%. 
Grazing: Most is good grazing country. Productivity is lower on the sandy soils o f  the sandy ridges (HRs). 
Broadscale cropping: Much can be used for cropping. About half  o f  the granite ridge phase (HRg) has 
limitations due to the risk o f  erosion and it often occurs as narrow ridges surrounded by slopes too steep to crop. 
Productivity is lower on the sandy soils o f  the sandy ridge phase (HRs). 
Horticulture: Although most soils are good, the availability o f  water for irrigation is likely to be  a limitation. 
Dams or soaks are likely to be low yielding and water would have to be drawn from surrounding valleys. About 
ha l f  o f  the granite ridge phase (HRg) has erosion limitations for vegetable cropping. 
Trees: About ha l f  has potential for commercial timber. The deeply weathered lateritic profile under most o f  the 
ironstone gravel ridge phase (HRi) appears to suit Tasmanian blue gums (Eucalyptus globulus). Soil depth is a 
likely limitation over much o f  the granite ridges (HRg). 
Rural residential: There are some areas where ironstone duricrust or granitic rocks are close to the surface 
affecting the ease o f  excavation and installation o f  septic tanks. Access problems may be encountered on the 
granite ridge phase (HRg) due to surrounding steep slopes. There is risk o f  pollution from septic tanks on some 
deeper sands on the sandy ridge phase (HRs). 
Further details 
The name was first used by Churchward and McArthur (1980). They mapped Hester and Dwellingup as 
equivalent units occupying the same landscape position but separated geographically by the Preston River 
Valley. Hester was mapped south o f  the valley and described as being narrower than Dwellingup to  the north. 
In this study the conceptual difference o f  Hester as narrower ridges has been retained, but the two subsystems 
have been recognised as occurring in association, both north and south o f  the Preston River Valley. 
Ful l  soil-landscape symbol: 255DpHR 
This is similar to Dwellingup Subsystem, into which it merges. Boundaries between the two units are often 
indistinct. Hester usually slopes downwards from the plateau surface and is surrounded by the Lowden Valleys 
System. It is sometimes found as isolated remnants totally surrounded by  Lowden Valleys. Dwellingup is 
found on the general plateau surface and is generally broader and surrounded by other plateau elements and 
minor drainage lines. More barns and loamy gravels are found on Hester than Dwellingup. 
Hester is very similar to Dalmore Subsystem o f  the Eulin Uplands System and the edges o f  the Bevan 
Subsystem o f  the Manjimup Plateau. The Dwellingup unit (D) mapped in the Murray River Catchment 
(McArthur et  al. 1977) is equivalent to a combination o f  Dwellingup, Hester and Mornington Hill Subsystems. 
The D 4  phase o f  the Darling Scarp Subsystem (Barnesby et  al. 1994) is the equivalent o f  Hester Subsystem. 
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Hester Subsystem HR 
Soil group Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, Common Flats and low rises 
Cunningham, Cundinup 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Loamy gravel (red-brown) Dingup, Deanmill, DeCampo Minor Flats and low rises 
Moderately deep sandy gravel 
(pale) 
Wahkinup Minor Flats and low rises 
(HRs) 
Brown deep loamy duplex Brockman, Mulukine-1 Minor Flats and low rises 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
aIRD 
Deep sandy gravel Yalanbee, Gibbs Minor Flats, depressions 
Brown loamy earth Brooklands, Brookhampton Minor Sloping margins, 
granitic ridges (HRg) 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Flats and depressions 
(HRs) 
Friable red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Minor Sloping margins, 
granitic ridges (HRg) 
Yellow deep sand Katterup, Jarrahwood Minor Flats and depressions 
(HRs) 
80 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Harris Subsystem 
5,253 h a  0.7% o f  the survey area 
HS 
The Harris Subsystem occurs in the upper Wellington Catchment on the Harris and Collie Rivers. It consists of 
broad (250-1,500 m), poorly drained alluvial flats on the surface o f  the Darling Plateau System. Despite their 
width these flats do not sit in deeply incised valleys and are probably alluvial deposits from ancient river systems 
draining what is now the Blackwood River Catchment. These flats have wet soils, often saline. 
Relief: 5-10 m 
Geology: Alluvium 
Slope: 1-5% Rainfall: 650-1,050 mm 
Vegetation: Wandoo woodland and low paperbark and banksia thicket with areas o f  sedgeland. Low paperbark 
(Melaleuca preissiana) and banksia (Banksia littoralis) scrub with areas o f  sedgeland plus a variety of 
melaleucas which include M cymbifolia, M incana, M subtrigona, M uncinata, M viminea and M lateritia. 
Other species include Actinostrobus pyramidalis, Hakea varia and verticordias including V. acerosa, V. 
densiflora, V. grandiflora. 
C u r r e n t  land  use: State Forest and water catchment, some grazing 
Land capability 
Poor drainage and salinity are major limitations to agriculture. 
Grazing: Salinity and waterlogging severely limit pasture production over much o f  this area. There are some 
opportunities for salt-tolerant species. 
Broadscale cropping: Mostly unsuitable. 
Horticulture: Unsuitable. 
Trees: Only suitable for salt-tolerant species; some potential for river red gum (Eucalyptus camaldulensis). 
Rural  residential: Flood risk and poor drainage make this unsuitable for housing or disposal o f  septic effluent. 
Further details 
Named after the Harris River which runs through a prominent example. It was first used in this study. 
Full  soil-landscape symbol: 255DpHS 
Upstream, Harris merges into the downstream phase o f  Pindalup Subsystem (PNd) and Wilga Subsystem wet 
phase (WGw). Valley floor is broader than PNd and there are no sideslopes. Drainage flow is well defined, 
unlike WGw. 
Soil group Soil series Abundance Distribution 
Saline w e t  soil Brynie-1, Deadman, Deadman-1 Major Valley floors 
Non-saline wet  soil Jasper, Pindalup-1, Noggerup, 
Tutunup 
Major Valley floors 
G r e y  deep sandy duplex 
(sandy) 
Indinup Common Valley floors, 
footslopes 
Brown  deep sand Dudinyillup Minor Valley floors 
Brown  shallow loamy duplex Mervyn-1 Minor Valley floors 
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Jalbaragup Subsystem 
5,463 ha 0.73% o f  the survey area 
JL 
The Jalbaragup Subsystem is found throughout the Blackwood Plateau System. It consists o f  shallow (10-30 m) 
minor valleys with gentle to low sideslopes (5-20% gradient) and narrow terraced floors. The soils are mainly 
sandy gravels, with some loamy gravels and deep sands. 
Relief: 10-30 m 
Geology: Laterite, colluvium and alluvium 
Slope: 5-20% Rainfall: 900-1,000 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with bull banksia (Banksia 
grandis) and snotty gobble (Persoonia longifolia). 
Understorey o f  Gahnia trifida, Hakea ceratophylla, H lasiantha, Dasypogon hookeri and tea-trees (Algonis 
parviceps, Pericalymma ellipticum). 
Current land use: Mostly State Forest, some grazing and a couple o f  old orchards. 
Land capability 
Most land is well drained with sands and sandy gravels that have poor to moderate moisture and nutrient 
retention. There is a moderately high risk o f  soil erosion under cultivation where slope gradients exceed 10%. 
Grazing: Most can be  used. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited by  the sandy soils, about half  can be cropped. Erosion 
may be a concern on the steeper slopes. 
Horticulture: Most can be used. Adequate water can often be obtained from dams or soaks. About ha l f  is too 
steep for vegetables. 
Trees: Most has potential for commercial timber. 
Rural residential: Risk o f  pollution from septic tanks on some o f  the deeper sands, and a moderate risk of 
erosion on the steeper slopes. 
Further details 
The name was previously used by Churchward (1992). 
Full soil-landscape symbol: 252BpJL 
This resembles the Bidella Subsystem but is more deeply incised (10-30 m as opposed to 5-25 m)  and has a 
narrow valley floor, usually with an incised, rather than broad, swampy stream channel. Downstream 
Jalbaragup merges into the Blackwood and Rosa Subsystems, which are more deeply incised. It is similar to the 
valley phase o f  the Whicher Scarp Subsystem (WCv). The Jarrahwood unit mapped by Churchward and 
McArthur (1980) and McCutcheon (unpublished) consists o f  a combination o f  the Jalbaragup Subsystem and the 
upper reaches o f  the Rosa and Blackwood Subsystems. 
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Soil group Soil series Abundance Distribution 
Moderate ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Sideslopes 
Moderate ly  deep sandy gravel 
(pale) 
Wahlcinup Major Sideslopes 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup, 
Common Lower slopes 
Yellow deep sand Katterup, Jarrahwood Minor Sideslopes, 
footslopes 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
Deep s andy  gravel Yalanbee, Gibbs Minor Sideslopes, 
footslopes 
Pale  deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Headwaters, 
sideslopes, 
footslopes 
B r o w n  deep sand Dudinyillup Minor Valley floors 
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Kin gia Subsystem 
40,538 ha  5.39% o f  the survey area 
KI 
Kingia is the most common subsystem o f  the Blackwood Plateau System. It consists o f  broad, undulating 
lateritic crests and divides, overlying sedimentary rocks. The soils are mostly sandy gravels with some deep 
sands. 
Relief: 5-20 m, sometimes to 30 m Slope: 1-10%, sometimes to 15% 
Rainfall: 900-1,000 m m  Geology: Laterite 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with a mid-storey of 
sheoak (Allocasuarina fraseriana), bull banksia (Banksia grandis), snotty gobble (Persoonia longifolia) and 
woody pear (Xylomelum occidentale). 
Understorey o f  wiry wattle (Acacia extensa), zamia (Macrozamia riedlei), Bossiaea ornata, Isopogon 
sphaerocephalus, holly-leaved hovea (Hovea chorizernifolia), common pin heath (Styphelia tenuiflora), tassel 
flower (Leucopogonverticillatus) and Podocarpus drouynianus. 
Current land use: Mostly State Forest, some pine plantation. 
Land capability 
Most is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Some areas o f  shallow gravels and ironstone duricrust have limited agricultural use. 
Grazing: Most can be used. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited by  the sandy soils, most can be used for cropping. Areas 
o f  pale deep sands or shallow gravels are unsuitable. 
Horticulture: Although most soils are usable, the availability o f  water for irrigation is likely to be limiting. 
There are good supplies o f  groundwater, but at depth and expensive to extract. Dams or soaks are likely to be 
low yielding and water may have to be drawn from surrounding valleys. 
Trees: Most land has potential for commercial timber. Added nutrients are often required and moisture 
availability will be a problem on the deeper sands. 
Rural residential: There are some areas where ironstone duricrust is close to the surface affecting the ease of 
excavation and installation o f  septic tanks. Risk o f  pollution from septic tanks on some o f  the deeper sands. 
Further details 
The name was previously used by  Churchward and McArthur (1980), Churchward (1992) and McCutcheon 
(unpublished). 
Full soil-landscape symbol: 252BpKI 
This is similar to the Telarah Subsystem, with which it is often associated. Telarah has more sandy soils. 
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Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats and low rises 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Flats, depressions 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Flats and 
depressions 
Yellow deep sand Katterup, Jarrahwood Minor Flats and 
depressions 
Pale shallow sand Allanson Minor Ironstone outcrops 
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Kirup Subsystem 
4,418 ha  0.59% o f  the survey area 
The Kirup Subsystem is found in the Lowden Valleys System, with major occurrences near Mullalyup and north 
o f  Balingup. It consists o f  gentle to low slopes (2-20% gradients, 20-60 m relief) formed on Kirup 
Conglomerate or other sediments. The soils are mostly deep sands, sandy gravels and loamy gravels. Rounded 
silcrete and quartzose cobbles are sometimes present. 
Relief: 20-60 m 
Geology: Conglomerate, laterite and sand 
Slope: 2-20% Rainfall: 900-1,000 mm 
Vegetation: Man-i-jarrah (Eucalyptus calophylla-E. marginata) woodland with prickly moses (Acacia 
pukhella) ,  golden wreath wattle (A. saligna), grass tree (Xanthorrhoea sp.), zamia (Macrozamia riedlei), parrot 
bush (Dryandra sessilis), Hakea spp., bull banksia (B. grandis), snotty gobble (Persoonia longifolia) and 
kangaroo paws (Anigozanthos spp.). 
Current land use: State Forest, remnant vegetation, some grazing, orchards and market gardens. 
Phases 
KR2 - Kirup gentle slopes (617 ha) have gradients o f  2-10% and relief o f  20-30 m. They often exist as 
footslopes o f  the KR3 phase. 
KR3 - Kirup low slopes (2,533 ha) have gradients o f  5-20% and relief o f  20-60 m. 
KRs - Kirup sandy slopes (1,267 ha) have gradients o f  2-15% and relief o f  20 m. Pale deep sands, yellow deep 
sands, yellow sandy earths and other sandy soils are common. Fewer gravels than in the other phases. 
Phase relationships: The gentle slope (KR2) and sandy slope (KRs) phases often grade into each other and are 
sometimes very difficult to differentiate. 
Land capability 
The soils range from loamy gravels with good moisture and nutrient retention to deep sands with poor moisture 
and nutrient retention. They are usually well drained although there are some hillside seeps. There is a 
moderately high risk o f  soil erosion under cultivation where slope gradients exceed 10%. The sandy soils may 
be prone to wind erosion i f  the ground cover is removed or when they are cultivated. 
Grazing: Most can be  used for grazing. Pasture growth is poor on the deep sands, with the sandy slope phase 
(KRs) having the largest area o f  marginal soils. 
Broadscale cropping: Most gentle slopes (KR2) can be used for cropping. Approximately half  o f  the low slope 
phase (KR3) has potential, however earthworks may necessary to reduce the risk o f  soil erosion. A similar 
proportion o f  the sandy slope phase (KRs) has unsuitable sands with, poor moisture and nutrient retention. 
Horticulture: Most has potential for horticulture. The yellow sands and yellow-brown gravels are likely to be 
the most productive. Water availability will be variable. Shallow groundwater supplies may be accessed in 
some areas. The gentle and sandy slope phases (KR2 and KRs) are most suited to vegetable cropping, with the 
erosion risk too high on about hal f  o f  the low slope phase (KR3). Risk o f  frost damage to sensitive crops. 
Trees: Most land has potential for commercial timber. 
Rural residential: Water erosion may be a problem during house construction on the low slope phase (KR3). 
Risk o f  pollution from septic tanks on some o f  the deep sands, especially on the sandy slopes (KRs). 
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Further details 
Name relates to the Kirup Conglomerate geological unit, which it usually overlies. It was first used in this study. 
Full soil-landscape symbol: 255LvKR 
Similarities exist between the Kirup and the Donnybrook and Queenwood Subsystems. The underlying Kirup 
Conglomerate is one o f  the main ways o f  differentiating, although there is at least one occurrence o f  Kirup (at 
Sandhills Rd east o f  Donnybrook) where it is not present. Kirup extends downslope from the Darling Plateau, 
unlike Queenwood which is free standing. Queenwood has formed on laterite overlying and surrounded by 
granitic slopes. The soils on the Donnybrook Subsystem have formed over Donnybrook Sandstone and tend to 
have finer sands. 
Soil group Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Slopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-I Common Slopes 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Footslopes and 
slopes 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Common Footslopes and 
slopes (KRs) 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Common Footslopes and 
slopes (KRs) 
Yellow deep sand Katterup, Jarrahwood Common Footslopes and 
slopes (KRs) 
Yellow sandy earth Goldfields Minor Footslopes and 
slopes 
Brown deep loamy duplex Brockman Minor Slopes (KR3) 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Footslopes and 
slopes 
Brown loamy earth 
. 
Brooklands, Brookhampton Minor Footslopes and 
slopes (KR3) 
87 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Kulikup Subsystem 
7,885 ha  1.05% o f  the survey area 
KU 
The Kulikup Subsystem is found on the Eulin Uplands System where it forms broad tracts o f  moderately to 
poorly drained flats and gently undulating terrain. These are often laterised and appear to overlie sedimentary 
deposits which were laid down in the Eocene. Circular lakes and swampy depressions are a common feature. 
The soils are most commonly sandy gravels with some loamy gravels, sandy earths and deep sands. 
Relief: 2-15 m Slope: 0-5% Rainfall: 600-750 mm 
Geology: Laterite over Eocene sedimentary deposits 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) and wandoo (E. wandoo) forest and woodland 
with an understorey o f  parrot bush (Thyandra sessilis), ground dryandra (Dryandra nivea), prickly moses 
(Acacia pukhella) ,  Hakea spp., porn poms (Ptilotus manglesii), zamia (Macrozamia riedlei), Brachysema 
praemorsum, Baeckea spp. and Daviesia spp. Eucalyptus decipiens is found on clayey sand flats. Flooded gum 
(Eucalyptus rudis) woodland occupies poorly drained flats with an understorey o f  sedge (Juncus spp.), golden 
wreath wattle (Acacia saligna) and paperbark (Melaleuca spp.). 
C u r r e n t  land use: Grazing 
Phases 
KUi - Kul ikup ironstone gravel flats (7,202 ha) have extensive areas o f  moderately to poorly drained gravels 
and other soils. 
K U w  - Kulikup wet  flats (683 ha) are poorly drained depressions and swamps. As well as those described 
above there are non-saline wet soils and some wet bog iron soils. The vegetation is paperbarks, flooded gum 
and rushes. 
Phase  relationships: The wet flats phase (KUw) is the equivalent o f  Yonmp Subsystem on the Manjimup 
Plateau (Churchward 1992), and the wet flats o f  Qualeup and Wilga Subsystems. It merges into the upper 
reaches o f  upstream valley phase o f  the Lukin Subsystem (LKu). 
L a n d  capability 
Restricted drainage can be a limitation over much o f  this area. There is some risk o f  salinity in poorly drained 
areas. The sandy gravels have moderate moisture and nutrient retention. 
Grazing: Much is good grazing country. Waterlogging can limit winter pasture growth in low lying areas, 
especially on the wet flats (KUw). 
Broadscale cropping: Much o f  the ironstone gravel phase (KUi) can be used. Waterlogging limits productivity 
on remaining areas, and most o f  the wet flats (KUw). Erosion is a concern on poorly drained gentle slopes. 
Horticulture: Waterlogging limits potential over about half  o f  the ironstone gravel phase (KUi) and most  o f  the 
wet flats (KUw). Some potential for summer cropping in poorly drained areas. The availability and quality of 
water supplies is likely to be highly variable. While sufficient quantities for irrigation may be available from 
soaks or bores, salinity levels are likely to be a problem in some areas. Frost will limit sensitive crops. 
Trees: Most has potential for commercial timber. The deeply weathered lateritic profile appears to suit 
Tasmanian blue gums. Mounding will be necessary to overcome waterlogging in wet areas. Saline watertables 
may be a problem. Poor rooting conditions seem to occur on former. wandoo woodland. 
Rural residential: Poor drainage may be a constraint for the disposal o f  septic effluent in some areas, especially 
on the wet flats (KUw). 
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Further details 
Named after Kulikup townsite east o f  Dinninup, which sits on a typical example. First used in this study. 
Full  soil-landscape symbol: 253EuKU 
This is associated with the Dalmore Subsystem into which it  often merges. Dalmore is more undulating and 
usually has better drainage. Kulikup has been mainly identified by  its almost level appearance on aerial photos, 
though it can be difficult to separate from the less undulating areas o f  Dalmore. Kulikup also resembles the 
Qualeup Subsystem into which it  sometimes merges. Qualeup has formed on the same sediments and elevation 
as Kulikup. The difference is that Kulikup is mostly surrounded by  dissected terrain (i.e. the Lukin and 
Newlgalup Subsystems) while low hills (i.e. Sandalwood Subsystem) rise above Qualeup. Kulikup occurs as a 
low plateau while Qualeup is virtually a valley floor. As a result there is less risk o f  Kulikup becoming saline. 
Kulikup is the equivalent o f  the Corbalup Subsystem on the Manjimup Plateau and Wilga Subsystem on the 
Darling Plateau. 
Soi l  group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats and low rises 
(KUi) 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
(KUi) 
Loamy gravel Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Flats and low rises 
(KUi) 
Othe r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Flats and 
depressions 
Non-saline wet soil Jasper, Noggerup, Pindalup-1 Minor Depressions (KUw) 
Saline wet  soil Deadman, Deadman-1, 
Brynie-1 
Minor Depressions (KUw) 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Flats and 
depressions 
Grey  deep sandy duplex 
(sandy) 
Eulanda-1, Indinup, Moojebin-1 Minor Flats 
Cropping o f  oats on the Kulikup Subsystem. 
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Lukin Subsystem 
10,322 h a  1.37% o f  the survey area 
LK 
This occurs on the Eulin Uplands System, often adjacent to the eastern edge o f  the Darling Plateau System. It 
consists o f  shallow (5-40 m)  minor valleys with swampy floors incised into lateritic terrain overlying a granitic 
basement or Eocene sediments. The sideslopes have low to gentle gradients (3-20%) and the valley floors are 
often prone to  salinity. Soils include sandy gravels, loamy gravels, loamy duplexes and deep sands. 
Relief: 5-40 m 
Geology: Laterite and granite 
Slope: 3-20% Rainfall: 600-750 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) and wandoo (E. wandoo) forest on sideslopes 
with understorey o f  snotty gobble (Persoonia longifolia), prickly moses (Acacia pulchella), Loxocarya spp., 
Australian bluebell (Sonya heterophylla), zamia (Macrozamia riedlei), Hakea spp., grass trees (Xanthorrhoea 
spp.), running postman (Kennedia prostrata). Paperbark (Melaleuca preissiana), tea-tree (Pericalymma 
ellipticum), sedges (Mesomelaena spp.) and flooded gum (E. rudis) grow on the valley floors. 
C u r r e n t  land use: Grazing 
Phases 
This subsystem is sometimes divided into the following phases (although 3,915 ha  has not  been divided): 
L K d  - Lukin  downst ream valleys (865 ha) are more deeply incised (20-40 m deep) and have steeper slopes (5- 
20%) than the upstream valley phase. The valley floor tends to be narrower, with granite a more common parent 
material. There is a greater proportion o f  loamy earths and loamy duplex soils, and fewer gravels and sands. 
L K k  - Luk in  Kul ikup  phase  (4,172 ha) is shallow (5-20 m, occasionally to 30 m)  valleys with gentle slopes (3- 
10%) incised into Eocene sedimentary deposits. Soils are gravels and sands, usually overlying layered beds of 
silty clays and coarse sands. Seeps are common on valley sideslopes. 
L K r  - Luk in  rocky slopes (329 ha) consist o f  valley slopes with prominent granitic rock outcrop. The valley 
floor is rarely included. The soils are stony soils, brown loamy earths (often gritty), and loamy gravels. 
L K u  - Lukin  ups t ream valleys (1,041 ha) are less deeply incised (5-20 m, occasionally to 30 m) and have 
gentler slopes (gradients 3-10%) than the downstream phase. The valley floor tends to be broader and granite is 
less common as a parent material. As a result there are more gravels and sands. 
Phase  relationships: Kulikup phase (LK1c) is found in association with the Kulikup and Qualeup Subsystems. It 
is very similar to the upstream valley phase (LKu) but has been differentiated because o f  the underlying Eocene 
sediments. Different hydrological characteristics are experienced where the lateritic profile directly overlies 
granite. Large flows o f  groundwater maybe transmitted long distances through these sediments from the 
surrounding flats. These conditions increase the risk o f  waterlogging and salinity. 
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Land capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. Salinity is 
often a problem on the valley floor and footslopes. The barns and loamy gravels have good moisture and 
nutrient retention. The risk o f  soil erosion under cultivation is moderately high where slope gradients >10%, 
and high where they are greater than 15%. 
Grazing: Most is good grazing country. Pasture growth is moderate to good on the loamy gravels and barns. 
Salinity and waterlogging often limit productivity o f  the valley floors. These areas have potential for salt - 
tolerant perennial pastures. 
Broadscale cropping: Much has limitations. There is risk o f  erosion on the steeper slopes o f  the downstream 
valley and rocky slope phases (LKd and LKr). Salinity and waterlogging occur over much o f  the upstream 
valley and Kulikup phases (LKu and LKIc). 
Horticulture: Although about half  is suitable for orchards and vineyards, water for irrigation can be a major 
problem. There are many suitable dam sites in the valleys, but salinity levels are often beyond the tolerance of 
horticultural crops. Soil salinity and waterlogging are further problems, especially on the upstream valley and 
Kulikup phases (LKu and LIC1c). The risk o f  erosion limits vegetable cropping on slopes with gradients >10% 
on the downstream valley and rocky slopes (LKd and LKr). Frost can affect sensitive crops. 
Trees: About half  has potential for commercial timber. Current and potential salinity limits much o f  the 
upstream valley and Kulikup phases (LKu and LKk). These areas may have potential for river red gums 
(Eucalyptus camaldulensis). Insufficient soil depth can cause problems on significant areas o f  the downstream 
valley phase (LKd), and most o f  the rocky slopes (LKr). Poor rooting conditions seem to occur on soils which 
once supported wandoo woodland. 
Rural  residential: There are major limitations on the valley floors through risk o f  flooding, and poor drainage 
makes them unsuitable for disposal o f  septic effluent. There is also a risk o f  pollution from septic tanks on some 
deeper sands in the valley headwaters. Much o f  the rocky slopes (LKr) have major limitations for house 
construction and septic tank installation. 
Further details 
Named after the Lukin Springs homestead north o f  Boyup Brook which sits in a valley typifying this subsystem. 
The name was first used in this study. 
Full soil-landscape symbol:. 253EuLK 
This system is probably equivalent to the Coolakin Subsystem mapped by McArthur et al. (1977), Churchward 
and McArthur (1980) and King and Wells (1990) on the Eastern Darling Range Zone to the north o f  the survey 
area. It is similar in form to the Yarragil Subsystem on the western hal f  o f  the Darling Plateau, and the Catterick 
Subsystem o f  the Manjimup Plateau System but has more duplex and gritty soils. Unlike Pindalup Subsystem, 
Lukin becomes more deeply incised, and the valley floor become progressively narrower downstream. 
It is less deeply incised than Newlgalup, into which it merges downstream. Newlgalup often consists o f  a 
number o f  branching valleys while Lukin valleys typically contain only one main drainage line. Upstream, 
Lukin often merges into the Kulikup wet flats (KUw). 
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Lukin Subsystem 
Soil group Soil series Abundance Distribution 
Loamy gravel (yellow-brown) Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Sideslopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Sideslopes 
Saline wet soil Deadman, Deadman-1, Brynie-1 Minor Valley floors 
Moderately deep sandy gravel 
(pale) 
Wahkinup - Minor Sideslopes 
Brown loamy earth Brooklands, Brookhampton Minor Sideslopes (LKd) 
Non-saline wet soil - Jasper, Noggerup, Pindalup-1 Minor Valley floors 
Grey deep sandy duplex 
(gritty) 
Malebelling, Malebelling-1 Minor Sideslopes 
(associated with 
granite) 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes, valley 
floors 
Brown shallow loamy duplex Beelerup-1, Cundinup-1 Minor Sideslopes 
Brown deep loamy duplex Brockman, Beelerup, 
Mulukine-1 
Minor Sideslopes 
Grey deep sandy duplex 
(sandy) 
Indinup Minor Footslopes, 
valley floors 
Friable red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Minor Sideslopes (LKd) 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Headwaters, 
sideslopes, 
footslopes 
Yellow sandy earth • Goldfields Minor Sideslopes, 
footslopes 
Deep sandy gravel Yalanbee, Gibbs, Gorn 
• 
Minor Sideslopes, 
footslopes 
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Layman Subsystem 
517 ha  0.07% o f  the survey area 
LY 
The Layman Subsystem occurs in the Goodwood Valleys System, mostly close to the Preston and Blackwood 
Rivers. It consists o f  poorly drained depressions lying on the valley floors but slightly raised above the current 
river level. The soils are mostly non-saline wet soils and deep sands. 
Relief: 1-10 m Slope: 0-3% Rainfall: 900-1,000 mm 
Geology: Colluvium, alluvium and swamp deposits 
Vegetation: Jarrah (Eucalyptus marginata) forest with marri (E. calophylla), sheoak (Allocasuarinafraseriana), 
banksia (Banksia littoralis), paperbark (Melaleuca preissiana) and Christmas tree (Nuytsiafloribunda). 
C u r r e n t  land  use: Grazing and State Forest. 
L a n d  capability 
Much land has drainage limitations. Nutrient leaching is a concern on the waterlogged sandy soils. 
Grazing: Waterlogging is a major limitation over most o f  this subsystem. 
Broadscale cropping: Largely unsuitable. 
Horticulture: Largely unsuitable. 
Trees: Waterlogging is a major limitation for commercial timber. Some areas may have potential for 
Tasmanian blue gums (Eucalyptus globulus) but it would be necessary to plant seedlings on mounds. 
Rural residential: Poor drainage makes most unsuitable for septic effluent disposal and limits house and road 
construction. 
F u r t h e r  details 
The name was first used by Churchward (1992). 
Ful l  soil-landscape symbol: 252GvLY 
This subsystem may be confused with Bidella. It  occurs only on alluvial deposits associated with major rivers 
rather than in minor valleys o f  the plateau. There may be some conceptual difference between Layman as 
mapped in the survey area and as mapped to the south by Churchward. In the survey area, Layman only consists 
o f  swampy flats while valley slopes appear to have been included as well in Churchward's mapping. 
Soil group Soil series Abundance Distribution 
Non-saline wet  soil Jasper, Noggerup, Pindalup-1 Dominant Depressions 
Pa le  deep  sand 
(with coffee rock) 
Shotts, Shotts-1 Common Flats and 
depressions 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Flats and 
depressions 
Pa le  deep  sand Leecherup, Ravenscliffe Minor Flats and low rises 
Yellow sandy  earth Goldfields Minor Flats and low rises 
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Mornington Hill Subsystem 
36,627 ha 4.87% o f  the survey area 
MH 
This subsystem occurs on the Darling Plateau System, becoming increasingly common to the east. It consists of 
low hills (40-80 m high) rising above the main plateau surface, usually formed on laterite overlying granite. 
These hills usually have long, gentle to low slopes (gradients 5-15%) leading to the crest on one side and shorter 
steeper slopes (10-20%) falling away on the opposite side. The soils are mostly sandy gravels and loamy gravels 
although there are some deep sands and loamy earths. 
Relief: 40-80 m Slope: 5-20% Rainfall: 750-1,250 mm 
Geology: Laterite with some granite and gneiss 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo). Larger 
understorey species include parrot bush (Dryandra sessilis), snotty gobble (Persoonia longifolia) and bull 
banksia (Banksia grandis). 
Lower understorey contains Hakea spp., prickly moses (Acacia pulchella), grass trees (Xanthorrhoea spp.), 
zamia (Macrozamia riedlei), Acacia brown iana, A. urophylla, wiry wattle (Acacia extensa), hairy jug  flower 
(Adenanthos barbigerus), holly-leaved hovea (Hovea chorizemifolia), tassel flowers (Leucopogon cap itellatus, 
L. propinquus), water bush (Bossiaea aquifolium), Daviesia pectinata, coral vine (Kennedia coccinea), Wilson's 
grevillea (Grevillea wilsonii), honey bush (Hakea lissocarpha), hairy flag (Patersonia rudis) and common pin 
heath (Styphelia tenuiflora). 
C u r r e n t  land use: State Forest. 
Phases 
The subsystem is sometimes divided into the following phases (although an area o f  22,528 ha  has not  been 
divided): 
IVIllg - Mornington  grani te  hills (3,078 ha) occur mainly as hillslop. es where granite is a significant, though not 
necessarily dominant, parent material. Rock outcrop is sometimes present and there are more loamy earths, deep 
loamy duplexes and stony soils. 
M H i  - Mornington ironstone hills (10,193 ha) have been mapped where the dominant parent material is 
laterite. The soils are mainly gravels, with some sands. 
M i l s  - Mornington  sandy hills (828 ha) are gravels and prominent pockets o f  sandy soils. The soils include 
moderately deep sandy gravels, deep sandy gravels with pockets o f  pale and yellow deep sands and yellow 
sandy earths. 
Phase  relationships: M H  is usually an intergrade between the ironstone hills (MHi) and sandy hill (MHs) 
phases. It tends to have more bleached sandy soils than MHi and less than MHs. Little fieldwork was 
undertaken to differentiate these phases as they are found primarily in State Forests. MHs was identified from 
aerial photos (white sand appeared to be  present) or with aid o f  the geology map (corresponding with the Czs 
and Qrcs units). Neither method is very accurate. 
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Land capability 
Most land is well drained. Moisture and nutrient retention are moderate to good on the gravels. There are some 
areas o f  sands with poor moisture and nutrient retention most common on the sandy hill phase (MHs). These 
sandy soils may be prone to wind erosion i f  ground cover is removed or they are cultivated. The areas o f  granite 
outcrop, shallow gravels and ironstone duricrust which have limited agricultural use. There is a moderately high 
risk o f  soil erosion when slopes with gradients over 10% are cultivated. 
Grazing: Mostly good grazing country. Productivity is lower on the sandy soils o f  the sandy hill phase (MHs). 
Broadscale cropping: About half can be used. The remaining areas consist mostly o f  slopes with gradients 
>10% where erosion is the major constraint. Many slopes on the granite hill phase (MHg) are too steep. 
Productivity is lower on the sandy soils which are most common on the sandy hill phase (MHs). 
Horticulture: Although most soils are good, availability o f  water for irrigation is a likely limitation. Dams or 
soaks are likely to be low yielding and water would often have to be drawn from surrounding valleys. I n  the 
east water in these valleys may be saline. Frost may be a risk to sensitive crops. The risk o f  erosion will limit 
vegetable cropping over much o f  the area, especially on the granite hill phase (MHg). 
Trees: Much has potential for commercial timber. Soil depth will be limiting in some areas, especially for 
Tasmanian blue gums. Most o f  the granite hill phase (MHg) is likely to have soil depth problems. Poor rooting 
conditions seem to occur on soils which once supported wandoo woodland, most common in the east. 
Rural residential: There are some areas where ironstone duricrust or granitic rocks are close to the surface 
affecting the ease o f  excavation and installation o f  septic tanks. There is a risk o f  pollution from septic tanks on 
some o f  the deeper sands on the sandy hill phase (MHs). 
Further details 
Named after Mornington fire tower, south-east o f  Harvey, which sits on a hill typifying this subsystem on the 
western Darling Plateau. First used in this study. 
Ful l  soil-landscape symbol: 255DpMH 
This resembles Dwellingup, with which it merges. The boundaries are often indistinct. Mornington Hill has 
greater relief and steeper slopes, however many rises around 40 m could be mapped as either subsystem. 
Mornington Hill is the equivalent o f  the Mattaband Subsystem o f  the Manjirnup Plateau. The Dwellingup unit 
(D) mapped in the Murray River Catchment (McArthur et al. .1977) is equivalent to a combination o f  the 
Dwellingup, Hester and Mornington Hill Subsystems described in this report. 
Soil group Soil series Abundance Distribution 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Slopes 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Slopes 
Moderate ly  deep sandy gravel 
(pale) 
Wahkinup Common Slopes (MHs) 
Deep sandy  gravel Yalanbee, Gibbs, Gorn Minor Slopes 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
(MHi) 
Brown  deep loamy duplex Beelerup, Brockman, 
Mulukine-1 
Minor Slopes 
B r o w n  loamy earth Brooklands, Brookhampton Minor Slopes (MHg) 
Yellow deep sand Katterup, Jarrahwood Minor Slopes 
Pale  deep  sand Leecherup, Ravenscliffe, 
Kauring 
Minor Slopes (MHs) 
Fr iab le  red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Minor Slopes (MHg) 
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Mumballup Subsystem 
3,219 h a  0.43% o f  the survey area 
ML 
The Mumballup Subsystem occurs along major rivers on the floors o f  the Lowden Valleys System. It is most 
notable along the Preston River but also occurs on the Brunswick and Collie Rivers, Balingup Brook and other 
creeks. It  consists o f  the river channels, narrow flood plains and well drained alluvial terraces. The soils are 
mostly alluvial brown loamy earths with some brown deep sands. 
Relief: 1-10 m 
Geology: Alluvium 
Slope: 0-5% Rainfall: 800-1,100 mm 
Vegetation: Marri (Eucalyptus calophylla), peppermint (Agonis flexuosa), blackbutt (E. patens) and flooded 
gum (E. rudis). Other trees may include bullich (E. megacarpa) and Banksia littoral is. 
The understorey includes sedge (Mesomelaena tetragona), Leptocarpus scariosus, Lepidosperma angustatum, 
Agonis linearifolia, white myrtle (Hypocalymma angustifolium), Dampiera alata and Baeckea camphorosmae. 
C u r r e n t  land use: Grazing, orchards, market gardens 
Phases 
M L d  - Mumbal lup  downstream flats (2,130 ha) are broader (200-800 m wide) and occur along major 
watercourses. The soils are mainly well drained. 
M L u  - Mumbal lup  ups t ream flats (1,089 ha) occur mainly along tributaries where the valley floor becomes 
narrower (50-250 m). The well drained river terraces are often absent and the valley floor is prone to  flooding 
and waterlogging. 
L a n d  capability 
Most land consists o f  well drained flats. The loamy and sandy soils have moderate to good moisture and 
nutrient retention. Some areas are subject to flooding and waterlogging. The river banks are prone to  erosion 
and should be protected from stock and cropping. There is a risk o f  nutrients leaching into the river from the 
sandy soils and horticultural developments should be set back from water courses. 
Grazing: Most is good. Waterlogging and the risk o f  flooding are a limitation over much o f  the upstream flats 
(MLu). 
Broadscale cropping: Most o f  the downstream flats (MLd) are good cropping country. Waterlogging and the 
risk o f  flooding limit much o f  the upstream flat phase (MLu). 
Horticulture: Most o f  the downstream flat phase (MLd) is good horticultural country. Waterlogging and the 
risk o f  flooding are major limitations over much o f  the upstream flat phase (MLu). There is a risk o f  frost 
damage for sensitive crops in some locations. Water supplies are often available from rivers, or dams upslope. 
Trees: Most land is good for commercial tree crops. 
Rural residential: The main limitation is the risk o f  flooding. This can occur on the flood plain and lower river 
terraces o f  the downstream flat phase (MLd) and over much o f  the upstream flat phase (MLu). Waterlogged 
areas are not suitable for disposal o f  septic effluent. Any developments should be set back from water courses. 
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Further details 
The name was first used by Churchward and McArthur (1980). 
Full soil-landscape symbol: 255LvML 
This differs from the Southampton Subsystem, which occurs along the Blackwood River because the dominant 
soils are alluvial brown loamy earths rather than brown alluvial sands. Mumballup is very similar to the Preston 
Subsystem on the Donnybrook Sunkland Zone downstream. 
Soil group Soil series Abundance Distribution 
Brown loamy earth Fiagete, Paynedale Dominant Alluvial flats 
Non-saline wet soil Noggerup, Pindalup-1 Common Depressions (MLu) 
Brown deep sand Dudinyillup Common Alluvial flats 
Brown shallow loamy duplex • Mervyn-1Minor Alluvial flats 
Brown deep loamy duplex Mervyn Minor Alluvial flats 
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Milyeanup Subsystem 
60 h a  0.01% o f  the survey area 
MP 
The Milyeanup Subsystem appears in two locations on the southern edge o f  the Donnybrook-Bridgetown map 
(Sheet 2) near the Blackwood River west o f  Nannup. It consists o f  gently undulating, lateritic crests overlying 
Bunbury Basalt. The soils are mostly sandy gravels. 
Relief: 5-10 m, sometimes to 20 m 
Geology: Laterite overlying Bunbury Basalt 
Slope: 2-5% Rainfall: 950 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with sheoak 
(Allocasuarina fraseriana), bull banksia (Banksia grandis) and snotty gobble (Persoonia longifolia). 
Current land use: Mostly State Forest 
Land capability 
Most is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Some areas o f  shallow gravels and ironstone duricrust have limited agricultural use. N o  significant areas of 
loamy basaltic soils have been identified. 
Grazing: Most land can be used. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: About half can be  used. Productivity is limited on the sandy gravels. The shallow 
gravels are not  suitable. 
Horticulture: Although most soils are usable for horticulture, the availability o f  water for irrigation is a 
limitation. Dams or  soaks are likely to be low yielding and water would often have to be drawn from 
surrounding valleys. 
Trees: Much has potential for commercial timber. Soil depth may be a major limitation in some areas. 
Rural residential: There are some areas where ironstone duricrust is close to the surface affecting the ease of 
excavation and installation o f  septic tanks. Areas o f  soil formed from basalt could have shrink-swell problems 
affecting house foundations. 
Further details 
The name was first used by  Churchward (1992). 
Full soil-landscape symbol: 252BpMP 
This subsystem is very difficult to differentiate from Kingia. The only real difference is the underlying Bunbury 
Basalt which seems to have limited effect on the soil. 
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Soil group Soil series Abundance Distribution 
Moderately  deep sandy  gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats and low rises 
Modera te ly  deep sandy gravel 
(pale) 
Wahkinup Major Flats and low rises 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
L o a m y  gravel (red-brown) Dingup, Deanmill, DeCampo Common Flats and low rises 
Yellow deep sand Katterup, Jarrahwood Minor Flats and 
depressions 
Deep sandy gravel Yalanbee, Gibbs Minor Flats and 
depressions 
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Mattaband Subsystem 
874 ha  0.12% o f  the survey area 
MT 
Mattaband Subsystem has a restricted distribution in the survey area, on the Manjimup Plateau System south of 
the Blackwood River between Bridgetown and Nannup. It consists o f  low lateritic hills (about 40 m high) with 
gentle slopes (5-10%). Soils are mostly sandy gravels and loamy gravels, some deep sands and loamy earths. 
Relief: 40 m 
Geology: Laterite 
Slope: 5-10% Rainfall: 1,000-1,100 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest. Understorey o f  bull banksia (Banksia 
grandis), Bossiaea linophylla, Boronia gracilipes, Grevillea brevicuspis, Hakea amplexicaulis, holly leaved 
hovea (Hovea chorizemifolia), tree hovea (Hovea elliptica), zamia (Macrozamia riedlei) and slender grass tree 
(Xanthorrhoea gracilis). 
C u r r e n t  land use: State Forest 
Land capability 
Most is well drained. Moisture and nutrient retention are moderate to good on the gravels. Areas o f  shallow 
gravels and ironstone duricrust have limited agricultural use. 
Grazing: Mostly good grazing country. 
Broadscale cropping: About half  can be used. 
Horticulture: Although most soils are good, the availability o f  water for irrigation is a likely limitation. Dams 
or soaks may be low yielding and water would often have to be drawn from surrounding valleys. 
Trees: Much has potential for commercial timber. Soil depth will be a limitation in some areas, especially for 
Tasmanian blue gums. 
Rural residential: In some areas ironstone duricrust or granitic rocks are close to the surface affecting the ease 
o f  excavation and installation o f  septic tanks. 
Further details 
The name has been used by  Churchward et al. (1988) and Churchward (1992). 
Full soil-landscape symbol: 254MpMT 
Mattaband merges with Bevan Subsystem, which is similar. Mattaband is higher, rising above the general level 
o f  the plateau and has a single summit. It is the equivalent o f  Mornington Hill Subsystem on the Darling Plateau 
System. 
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Soil group Soil series Abundance Distribution 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Slopes 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Slopes 
L o a m y  gravel (red-brown) Dingup, Deanmill, DeCampo Minor Slopes 
Brown  deep loamy duplex Brockman Minor Slopes 
Deep sandy  gravel Yalanbee, Gibbs Minor Slopes 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
Yellow deep sand Katterup, Jarrahwood Minor Slopes 
B r o w n  loamy earth Brooklands, Brookhampton Minor Slopes 
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Muja Subsystem 
3,635 ha  0.48% o f  the survey area 
MU 
Muja Subsystem occurs along major rivers through the Collie basin, most notably the south branch o f  the Collie 
River. It consists o f  a shallow valley (5-30 m deep) with gentle to low slopes (gradients 1-15%). The dominant 
soils are sandy gravels and deep sands. 
Relief: 5-30 m Slope: 1-15% Rainfall: 900-1,100 mm 
Geology: Laterite, lateritic colluvium and alluvium 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with an understorey of 
Banksia littoralis, Lepidosperma angustatum, pineapple bush (Dasypogon bromeliifolius), Lyginia tenax, woody 
pear (Xylomelum occidentale), Hakea ceratophylla, tea-trees (Angonis linearifolia, Leptospermum ellipticum), 
white myrtle (Hypocalyrnma angustifolium), basket flower (Adenanthos obovatus) and Leptocarpus scariosus. 
C u r r e n t  land use: State Forest with some grazing. 
Phases 
M U f  M u j a  flats (2,123 ha) include the valley flats and footslopes. Gradients are 1-5% and relief is 5-15 m. 
The soils are predominantly sandy and drainage is usually good. Some grey-brown sandy earths are present. 
MU2 - M u j a  gentle slopes (1,512 h a )  are gentle to low valley slopes (3-15%) with a relief o f  10-30 m. 
Land capability 
Most is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. The 
sands may be prone to  wind erosion i f  ground cover is removed or they are cultivated. Moderately high risk of 
soil erosion when slopes with gradients >10% are cultivated. 
Grazing: Most can be  used for grazing. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited due to the sandy soil, most can be used. Areas o f  pale 
deep sands are unsuitable. Slopes with gradients >10% should be avoided. 
Horticulture: Although the soils are usable, the yellow-brown sands and gravels are better. The availability of 
water is likely to be  a limitation. There are good supplies o f  groundwater, but these are mostly allocated to 
industry. Water may  be available from soaks, dams or shallow bores. Frost will limit many crops. 
Trees: Most has potential for commercial timber. Added nutrients are often required and moisture availability 
will be a problem on the deeper sands. 
Rural residential: There is a risk o f  pollution from septic tanks on some deeper sands. There are some areas of 
poor drainage on the flat phase (MUD. 
Further details 
The name was previously used by  Churchward and McArthur (1980). 
Full  soil-landscape symbol: 255C1MU 
This merges into Stockton Subsystem upstream. As they occur along major rivers the Muja valleys are broader, 
and sometimes deeper than Stockton valleys which are only found along minor drainage lines. Muja has well 
drained valley floors while Stockton's are swampy. 
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1 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Slopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Slopes 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Common Footslopes and 
slopes 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Common Footslopes and 
slopes 
Yellow deep sand Katterup, Jarrahwood Common Footslopes and 
slopes 
Yellow sandy earth Goldfields Minor Footslopes and 
slopes 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes (MTH) 
Deep sandy gravel Gibbs, Gom, Yalanbee Minor Footslopes and 
slopes 
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Newlgalup Subsystem 
35,124 ha  4.67% o f  the survey area 
NW 
Newlgalup is most common subsystem o f  the Boyup Brook Valleys System. It consists mostly o f  moderately 
incised (30-50 m) major valleys with low slopes (5-20%), although these become deeper and steeper (to 100 m 
and 35%) downstream from Boyup Brook. This subsystem has formed by the incision o f  the Blackwood River 
and its tributaries through granitic and gneissic terrain. Sandy gravels, loamy gravels, loamy earths and loamy 
duplex soils are common. 
Relief: 30-100 m Slope: 3-35% Rainfall: 600-750 mm 
Geology: Granite, gneiss and laterite 
Vegetation: Marri-jarrah (Eucalyptus calophylla-E. marginata) forest with wandoo (E. wandoo). Blackbutt (E. 
patens) is sometimes present to the west. 
Understorey contains prickly moses (Acacia pulchella), golden wreath wattle (A. saligna), grass tree 
(Xanthorrhoea), parrot bush (Dryandra sessilis), ground dryandra (D. nivea), Hakea spp., Daviesia spp., 
Brachysema praemorsum, running postman (Kennedia prostrata), rice-flowers (Pimelia spp.), Pronaya spp., 
zamia (Macrozamia riedlei), porn poms (Ptilotus manglesii), flax lily (Dianella divaricata) and Loxocarya spp. 
Flooded gum (E. rudis) and sheoak (Allocasuarina spp.) occur on lower slopes with A. saligna and bluebell 
creeper (Sollya heterophylla). Paperbarks (Melaleuca spp.), Jacksonia furcellata and rushes (Juncus sp.) grow 
close to drainage lines. 
On sandy soils bull banksia (B. grandis), snotty gobble (Persoonia longifolia), kangaroo paws (Anigozanthos 
spp.), fringed lily (Thysanotus spp.) and nodding coneflower (Isopogon teretifolius) are sometimes present. 
C u r r e n t  land use: Grazing, some cropping and a few orchards 
Phases 
N W 3  - Newlgalup low slopes (4,495 ha) occur on moderately incised (30-50 m deep) valleys with low slopes 
(5-20% gradient). The parent material is a mix o f  granitic rock and lateritic colluvium and the soils vary as 
above. 
N W 4  - Newlgalup modera te  slopes (2,129 ha) occur on deeply incised (60-100 m) valleys and have moderate 
to steep slopes (15-35%). The parent material is predominantly granite and gneiss and soils are mainly deep 
loamy duplexes, friable red/brown and brown loamy earths, with some shallow loamy duplex. 
N W f  - Newlgalup footslopes (4,945 ha) are the gentle slopes (gradients 3-10%, relief 5-20 m)  running into the 
valley floor. They are often poorly drained. The soils are varied and include loamy gravels, moderately deep 
sandy gravels, deep sandy gravels, grey-brown sands and barns, deep loamy duplexes, grey deep sandy 
duplexes, yellow deep sands and yellow sandy earths. There are also patches o f  non-saline and saline wet  soils. 
The vegetation often includes flooded gum. 
N W g  - Newlgalup granitic slopes (22,220 ha) have predominantly low slopes (5-20%) and relief o f  30-50 m. 
The parent material is granite and gneiss. The soils are deep loamy duplexes, deep sandy duplexes, loamy 
gravels and moderately deep sandy gravels, with some friable red/brown loamy earths, brown loamy earths and 
shallow loamy duplexes. 
NWi  - Newlgalup ironstone gravel slopes (306 ha) have gentle to low gradients (5-15%) and relief o f  30-50 m. 
The parent material is lateritic colluvium over granite. The soils are loamy gravels, moderately deep sandy 
gravels (yellow-brown and pale) with some shallow gravels, deep sandy duplexes and brown loamy earths. 
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N W r  - Newlgalup rocky slopes (811 ha) have prominent areas o f  granitic rock outcrop. They are usually 
moderate to steep (15-50% gradients). The soils are stony with pockets o f  friable red/brown loamy earths, 
brown loamy earths and shallow loamy duplexes. The vegetation may be woodland rather than forest. 
NWs - Newlgalup sandy slopes (219 ha) are restricted, mainly along the Blackwood River. Slope gradients are 
low (5-20%) and relief is 30-50 m. The parent material is sandy deposits over granite and laterite. The soils are 
pale deep sands sometimes with coffee rock, moderately deep sandy gravels, deep sandy duplexes, loamy 
gravels, yellow deep sands and yellow sandy earths. 
Phase relationships: The moderate slopes (NW4) are found mainly in the west and merge into the granitic 
slopes (NWg), usually downstream from the ironstone gravel slopes (NWi). NWg slopes tend to be more 
rounded and dissected. Where it was difficult to identify the underlying rock as granite, laterite or a mixture of 
the two, the area has been mapped as NW3. 
Land capability 
Although many slopes are well drained, perched watertables can occur. There are some hillside seeps and the 
footslope phase (NWf) becomes waterlogged. Poorly drained areas are often prone to salinity. The barns and 
loamy gravels have good moisture and nutrient retention. There are pockets o f  sandy soils with poor moisture 
and nutrient retention, especially on the sandy slope phase (NWs). The risk o f  soil erosion under cultivation is 
moderately high where slope gradients are >10%, and high where gradients exceed 15%. 
Grazing: Most is good grazing country. Pasture growth is moderate to good on the loamy gravels and barns. 
Salinity and waterlogging often limit the productivity o f  the footslopes (NWf). These areas have potential for 
salt-tolerant perennial pastures. There is a high risk o f  soil erosion i f  ground cover is not maintained on the 
moderate and rocky slopes (NW4 and NWr). Sandy soils limit productivity on the sandy slope phase (NWs). 
Broadscale cropping: Much land has limitations. Although about half o f  the low, granitic and ironstone gravel 
slope phases (NW3, N W g  and NWi) can be cropped, earthworks may necessary to reduce risk o f  erosion. There 
is a high risk over most o f  the moderate and rocky slope phases (NW4 and NWr). Salinity and waterlogging are 
problems over much o f  the footslopes (NWf). Sandy soils limit productivity on the sandy slopes (NWs). 
Horticulture: Although most soils and slopes are suitable for orchards and vineyards, the availability o f  water 
for irrigation can be a major problem. There are many suitable dam sites in the valleys, but salinity levels are 
often beyond the tolerance o f  horticultural crops. Generally, dams constructed high in the landscape are most 
likely to store fresh water. Soil salinity and waterlogging are further problems, especially on the footslope phase 
(NWf). Slope gradients limit orchards and vineyards over most o f  the moderate and rocky slope phases (NW4 
and NWr). The erosion risk limits the area suitable for vegetables. About half  o f  the low, granitic and ironstone 
gravel slopes (NW3, N W g  and NWi) can be cropped. Frost can be a problem for sensitive crops on the mid to 
lower slopes. 
Trees: Much land has limitations for commercial timber. Current and potential salinity is a problem on many of 
the lower slopes, including most o f  the footslope phase (NWf). These areas may have potential for river red 
gums (Eucalyptus carnaldulensis). Insufficient soil depth is likely to cause drought deaths in Tasmanian blue 
gum plantings, especially on the granitic, moderate and rocky slope phases (NWg, NW4, NWr). Poor rooting 
conditions seem to occur on soils which once supported wandoo woodland. Pines appear more drought 
resistant, but soil depth will be a significant problem on some slopes. 
Rural residential: Shallow rocky soils affect the ease o f  excavation and installation o f  septic tanks. Most rocky 
slopes (NWr) have soil depth and erosion limitations. Slope gradients and the risk o f  water erosion are a major 
limitation over about hal f  o f  the moderate slopes (NW4). The potential for landslips is another factor to be 
considered on the steeper slopes. Soil movement over dolerite dykes can be a hazard to house foundations. 
Waterlogging is a problem for disposal o f  septic effluent over much o f  the footslope phase (NWf). There is a 
risk o f  pollution from septic tanks on some deeper sands o f  the sandy slope phase (NWs). 
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Newtrfalup Subsystem 
Further details 
The system was named after Newlgalup, an abandoned railway siding in a valley east o f  Boyup Brook. The 
name was used by  Finkle (unpublished thesis) to describe dissected terrain along the Blackwood River near 
Moodiarup. As mapped, his Newlgalup dissection occurs well to the east o f  both the Newlgalup siding and the 
distribution range o f  the subsystem as defined in this study. 
Full soil-landscape symbol: 253BvNW 
This was mapped as Michabin by Churchward and McArthur (1980) and Noombaling Subsystem by 
Churchward (1992). The Murray River Catchment is now recognised as the southern limit o f  these subsystems. 
Newlgalup is similar to Grimwade and Balingup o f  the Lowden Valleys System but has fewer red-brown loamy 
earths and more gritty and duplex soils. The footslopes tend to be poorly drained, unlike the footslopes o f  those 
two subsystems. Downstream along the Blackwood River, Newlgalup merges into Bridgetown and Balingup 
Subsystems. The upper reaches o f  the Newlgalup valleys often merge into the Lukin Subsystem. The 
Gnowergerup Subsystem often occurs as valley floors surrounded by Newlgalup. Where too narrow to map 
separately, Gnowergerup has been included in Newlgalup, usually the footslope (NWf) phase. 
Soil group Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Slopes 
Moderately deep sandy gravel 
(yellow brown) 
Lennard, Lennard-1 Common Slopes 
Brown deep loamy duplex Brockman, Beelerup, 
Mulukine-1 
Common Slopes 
Grey  deep sandy duplex 
(gritty) 
Malebelling, Malebelling-1 Common Granitic outcrops 
(NWg, NW4, NWr) 
Brown loamy earth Brooklands, Brookhampton Common Slopes 
Friable red/brown loamy earth Ferndale, Ferguson, 
Ferguson-1 
Common Slopes (NWg, NW4) 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Witchcliffe, Yourdamung, 
Yourdamung-1 
Minor Footslopes and valley 
floors (NWf) 
Brown shallow loamy duplex Beelerup-1, Cundinup-1, 
Four Acre, Muradup-1 
Minor Slopes (NWg, NW4) 
Grey  deep sandy duplex 
(sandy) 
Eulanda-1, Indinup, 
Moojebin-1 
Minor Slopes (NWs) 
Pale deep sand Leecherup, Ravenscliffe Minor Slopes (NWs) 
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Pindalup Subsystem 
46,169 ha 6.14% o f  the survey area 
The Pindalup Subsystem is common in the eastern half  o f  the Darling Plateau. It consists o f  shallow (5-20 m) 
minor valleys with gentle sideslopes (3-10% gradients) and broad swampy floors. Loamy gravels and deep 
sands are found on the sideslopes. The valley floors often include saline and non-saline wet soils. 
Relief: 5-20 m, occasionally to 30 m 
Geology: Laterite and alluvium 
Slope: 3-10% Rainfall: 700-950 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) and wandoo forest on sideslopes, paperbark 
(Melaleuca preissiana), flooded gum (E. rudis), Daviesia pectinata, Lepidosperma angustatum, sedge 
(Mesomelaena tetragona), hairy flag (Patersonia rudis), common pin heath (Styphelia tenuiflora), Acacia sp., 
Baeckea camphorosmae, Hakea cyclocarpa, H ruscifolia, white myrtle (Hypocalymma angustifolium), 
pincushion coneflower (Isopogon dubius), Lasiopetalum floribundum, globe pea (Sphaerolobium medium), blue 
boy (Stirlingia latifolia), zamia (Macrozamia riedlei), Hibbertia lineata, H polystachya, pineapple bush 
(Dasypogon bromeliifolius), Phyllanthus calycinus, Trymalium ledifolium and grass tree (Kingia australis) 
grows on the valley floors. 
C u r r e n t  land use: State Forest and grazing 
Phases 
P N d  - Pindalup downstream valleys (17,414 ha) are dominated by broad (75-250 m) swampy floors with the 
sideslopes relief usually 5-10 m, occasionally to 30 m. 
PNu  - P indalup  upst ream valleys (28,755 ha) have a narrower (50-75 m) swampy floor and more prominent 
sideslopes. Pale deep sands, some with coffee rock, are often present in the headwaters. 
L a n d  capability 
While the sideslopes are generally well drained, the valley floors are swampy and often saline. Moisture and 
nutrient retention are moderate to good on the gravels. There are some areas o f  sands with poor moisture and 
nutrient retention. 
Grazing: Most o f  the upstream valley phase (PNu) is good grazing country. Pasture growth is moderate to good 
on the gravels. Salinity and waterlogging limit the productivity o f  the valley floors, and most downstream 
valley phase (PNu). 
Broadscale cropping: Although about half  o f  the upstream valley phase (PNu) can be used. The valley floors 
o f  this phase, and most o f  the downstream valley phase (PNu), are unsuitable due to salinity and waterlogging. 
Horticulture: The valley floors o f  this phase, and most o f  the downstream valley phase (PNu), are too 
waterlogged and saline for horticulture. Although about half  o f  the upstream valley phase (PNu) has suitable 
soils, water supplies are usually too saline. Frost may affect sensitive crops. 
Trees: Current and potential salinity is a limitation over most o f  the downstream valley phase (PNd) and valley 
floors and lower slopes o f  the upstream valley phase (PNu). These areas may have potential for river red gums 
(Eucalyptus camaldulensis). The remainder o f  the upstream phase has potential for other species. Poor rooting 
conditions seem to occur on soils which once supported wandoo woodland. 
Rural residential: Risk o f  flooding and poor drainage make conditions unsuitable for the disposal o f  septic 
effluent on valley fleors. There is also a risk o f  pollution from septic tanks on some o f  the deeper sands in the 
valley headwaters. 
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Pindalup Subsystem PN 
Fur the r  details 
The name was previously used by McArthur et al. (1977), Churchward and McArthur (1980), King and Wells 
(1990) and Lantzke and Fulton (1993). As mapped by Lantzke and Fulton, Pindalup only includes the valley 
floors with the sideslopes mapped as Yalanbee, Gibbs or Leaver Subsystems. 
Full soil-landscape symbol: 255DpPN 
This is similar to the Yarragil and Lukin Subsystems. The valley floor becomes progressively broader 
downstream while the Yarragil and Lukin valley floors become progressively narrower and more deeply incised 
downstream. Pindalup occurs in a lower rainfall zone than Yarragil on the eastern rather than the western hal f  of 
the Darling Plateau., Pindalup is more prone to salinity and hardpans are often present in the valley floor soils. 
Pindalup often merges into the Indinup Subsystem downstream and the wet flats phase o f  the Wilga Subsystem 
(WGw) upstream. 
Soil group Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Common Sideslopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Sideslopes 
Saline wet soil Bryn ie-1, Deadman, Deadman-1 Common Valley floors 
Non-saline we t  soil Pindalup-1, Noggerup, Jasper Common Valley floors 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
' Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Footslopes, valley 
floors 
Pale deep sand Leecherup, Ravenscliffe Minor Headwaters, 
sideslopes, 
footslopes 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Headwaters, 
sideslopes, 
foots lopes 
Yellow deep sand Katterup, Jarrahwood Minor Sideslopes, 
footslopes 
Grey  deep sandy duplex 
(sandy) 
Eulanda-1, Indinup, Moojebin-1 Minor Footslopes, valley 
floors 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Sideslopes, 
footslopes 
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Preston Subsystem 
4,019 ha  0.53% o f  the survey area 
77) 
This occurs along major rivers, most notably the Preston and Capel, in the north o f  the Goodwood Valleys 
System. It consists o f  river channels, narrow flood plains and well drained alluvial terraces with brown loamy 
earths and some brown deep sands. 
Relief: 1-10 m 
Geology: Alluvium 
Slope: 0-5% Rainfall: 900-1,000 mm 
Vegetation: Marri (Eucalyptus calophylla), peppermints (Agonis flexuosa), blackbutt (E. patens) and flooded 
gum (E. rudis) with an understorey including Gahnia trifida, Hakea ceratophylla, H. lasiantha, white myrtle 
(Hypocalyinma angustifolium), pineapple bush (Dasypogon hookeri), bush pea (Pultenaea reticulata), tea-trees 
(Agonis linearifolia, A. parviceps, Pericalymma ellipticum), basket flower (Adenanthos obovatus), Leptocarpus 
scariosus and Lepidosperma angustatum. 
C u r r e n t  land use: Orchards (apple, citrus and stonefruit), grazing, some urban development and occasional 
market gardens. 
L a n d  capability 
Most land is well drained flats. The loamy and sandy soils have moderate to good moisture and nutrient 
retention. Some areas are subject to flooding and waterlogging. The river banks are prone to erosion and should 
be protected from stock and cropping. Risk o f  nutrients leaching into the river from sandy soils. 
Grazing: Mostly good grazing country. 
Broadscale cropping: Mostly good cropping country. 
Horticulture: Most is very good. Water supplies are often available from rivers, or dams upslope. Some small 
areas are subject to waterlogging and risk o f  flooding. Developments should be set back from water courses. 
Trees: Most land is good for commercial tree crops. 
Rural residential: The main limitation is the flooding risk on the flood plain and lower river terraces. Water 
logged areas are not suitable for septic effluent disposal. Developments should be set back from water courses. 
F u r t h e r  details 
The name was first used by Churchward and McArthur (1980). Their area mapped as Preston is a combination 
o f  the Rosa and Preston Subsystems described in this study. 
Full  soil-landscape symbol: 252GvPR 
This subsystem is associated with Rosa. It differs from the Darradup Subsystem, which occurs along the 
Blackwood River, in that loamy earths rather than brown deep sands are dominant. Preston is very similar to the 
Mumballup Subsystem which is found upstream in the Lowden Valleys. 
Soil group Soil series Abundance Distribution 
Brown loamy earth Paynedale, Fiagete Dominant Alluvial flats 
Brown deep sand Dudinyillup Major Alluvial flats 
Non-saline wet  soil Noggerup, Pindalup-1 Common Depressions 
Brown deep loamy duplex Mervyn Minor Alluvial flats 
Brown shallow loamy duplex Mervyn-1 Minor Alluvial flats 
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Qualeup Subsystem 
3,483 ha  0.46% o f  the survey area 
QU 
The Qualeup Subsystem is found in the upper catchment o f  Kitchanning Brook on the Eulin Uplands System. It 
also occurs around the Qualeup Lakes to the east o f  the survey area. It consists o f  broad, poorly drained flats 
between low hills. These flats have formed mainly on sedimentary deposits, some o f  which may have been laid 
down in the Eocene. Circular lakes and swampy depressions are common. The soils are mainly sandy gravels, 
deep sands and non-saline wet soils. There is risk o f  salinisation. 
Relief: 2-15 m Slope: 0-5% Rainfall: 650-700 mm 
Geology: Sedimentary deposits, often sandy 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) and wandoo (E. wandoo) forest and woodland. 
Flooded gum (E. rudis) woodland on poorly drained flats with an understorey o f  sedges (Mesomelaena sp., 
Juncus spp.), golden wreath wattle (Acacia saligna) and paperbarks (Melaleuca spp.) 
C u r r e n t  land use: Grazing 
Phases 
The system is sometimes divided into the following phases (although an area o f  2,068 ha  has not been divided): 
QUs - Qualeup  sandy flats are areas dominated by deep pale sands, some with coffee rock (this phase only 
appears on the Katanning Map). 
QUv - Qualeup  valleys (407 ha) are swampy drainage depressions and creeklines with winter water flows. 
Q U w  - Qualeup wet  flats (1,008 ha) are very poorly drained depressions and swamps. Non-saline wet soils are 
dominant, and saline wet soils present. The vegetation is paperbarks, flooded gum and rushes. 
L a n d  capability 
Waterlogging and salinity are limitations. The sands and sandy gravels have poor to moderate moisture and 
nutrient retention. 
Grazing: Much can be used for grazing. Waterlogging and salinity are major problems over much o f  the wet 
flats (QUw) and most o f  the valleys (QUv). Some areas may be suitable for perennial pastures. Pasture 
productivity is low on the sandy flats (QUs) 
Broadscale cropping: Waterlogging and salinity are major limitations. Most o f  the wet flats and valleys (QUw 
and QUv) are unsuitable. About hal f  o f  the sandy flats (QUs) is unsuitable due to poor moisture and nutrient 
retention and the risk o f  wind erosion. 
Horticulture: Waterlogging and salinity are major limitations. The wet flats and valleys (QUw and QUv) are 
mostly unsuitable for horticulture. There may be some potential on the sandy flats (QUs), although there is risk 
o f  wind erosion and nutrient leaching. The availability and quality o f  water are likely to be highly variable. In 
some locations sufficient quantities for irrigation may be available from soaks or bores, but  salinity levels are 
likely to be a problem in most areas. Frost will be  a limitation for sensitive crops. 
Trees: Current and potential salinity is a limitation. Most areas free from salt should be more suitable for 
Tasmanian blue gums (Eucalyptus globulus) than pines. Mounding will be necessary to overcome waterlogging 
problems in wet areas. Poor rooting conditions seem to occur on soils which once supported wandoo woodland. 
Saline areas m a y  have potential for river red gums (Eucalyptus camaldulensis). 
Rural residential: The risk o f  flooding and waterlogging is a major limitation on the valley phase (QUv). Poor 
drainage may constrain the disposal o f  septic effluent in some areas. These include most o f  the wet flats (QUw). 
There is a risk o f  pollution from septic tanks on some deeper sands, especially on the sandy flats (QUs). 
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Further details 
Named after Qualeup Lake which is found in one o f  the main occurrences. First used in this study. 
Full soil-landscape symbol: 253EuQU 
Qualeup is similar to the Kulikup Subsystem which it sometimes joins and has formed on the same sediments 
and elevation. The difference is that Kulikup is mostly surrounded by dissected terrain (i.e. Lukin and 
Newlgalup Subsystems) while low hills (Sandalwood) usually surround Qualeup. Kulikup occurs as a low 
plateau while Qualeup is virtually a valley floor. As a result there is a greater risk o f  Qualeup becoming saline. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats and low rises 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
Non-saline wet soil Pindalup-1, Noggerup, Jasper Common Depressions 
(QUw, QUv) 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Common Flats and 
depressions 
Grey deep sandy duplex 
(sandy) 
Eulanda-1, Moojebin-1, Indinup Minor Flats and 
depressions 
Saline wet soil Brynie-1, Deadman Minor Depressions 
(QUw, QUv) 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Flats and 
depressions 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Flats and 
depressions 
111 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Queenwood Subsystem 
2,116 ha  0.28% o f  the survey area 
QW 
This subsystem is found mainly on the south o f  the Preston River in the Lowden Valleys System. It consists of 
lateritic knolls, with smooth, gentle to low slopes (1-15%), rising 20-80 m from the valley floor. The soils are 
mostly sandy gravels, loamy gravels, sandy earths and deep sands. 
Relief: 20-80 m 
Geology: Laterite 
Slope: 1-15% Rainfall: 900-1,000 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo). Larger 
understorey species include parrot bush (Dryandra sessilis), snotty gobble (Persoonia longifolia) and bull 
banksia (Banksia grandis). Lower understorey contains Hakea spp., prickly moses (Acacia pukhella),  grass tree 
(Xanthorrhoea spp.), zamia (Macrozamia riedlei), Acacia browniana, A. urophylla, wiry wattle (A. extensa), 
hairy jug  flovver (Adenanthos barbigerus), holly-leaved hovea (Hovea chorizemifolia), tassel flowers 
(Leucopogon cap itellatus, L. propinquus), water bush (Bossiaea aquifolium), Daviesia pectinata, coral vine 
(Kennedia coccinea), Wilson's grevillea (Grevillea wilsonii), honey bush (Hakea lissocarpha), hairy flag 
(Patersonia rudis) and common pin heath (Styphelia tenuiflora). 
C u r r e n t  land use: Grazing, remnant vegetation, orchards and market gardens 
Phases 
This system is sometimes divided into the following phases although an area o f  240 ha  including both sandy 
footslope and lateritic rises has not been subdivided. Relief is usually 20-40 m. 
Q W 3  - Queenwood low slopes (1,120 ha) are the 40-80 m slopes o f  the lateritic rises with gentle to low 
gradients (5-15%). Gravels are the dominant soils. 
Q W f  - Queenwood footslopes (751 ha) lie at the base o f  the QW3 phase. Slope gradients are 1-5% and relief is 
5-15 m. Deep sands and sandy earths are the dominant soils. 
Land capability 
Soils range from loamy gravels with good moisture and nutrient retention to deep sands with poor to moderate 
moisture and nutrient retention, usually well drained. There is a moderately high risk o f  soil erosion under 
cultivation where slope gradients exceed 10%. The sandy soils may be prone to wind erosion i f  ground cover is 
removed or they are cultivated. Some areas o f  shallow gravels and ironstone duricrust have limited use. 
Grazing: Most is good grazing country. Pasture growth is moderate on the deep sands, most common on the 
footslope phase (QWf). 
Broadscale cropping: Most o f  the footslope phase ( Q W 0  can be cropped, although production may be limited 
on some o f  the sandy soils. There is a moderately high risk o f  erosion on about half  o f  the low slopes (QW3). 
Horticulture: Most has potential. The yellow sands and yellow-brown gravels are likely to be the most 
productive soils. Water availability will be variable from dams on surrounding slopes or adjacent rivers. The 
footslope phase ( Q W 0  is suited to vegetables, with the erosion risk being too high on about half  o f  the low 
slopes (QW3). There is a risk o f  frost damage to sensitive crops. 
Trees: Most land has potential for commercial timber. 
Rural residential: Water erosion may be a problem during house construction on the low slopes (QW3). There 
is a risk o f  pollution from septic tanks on some deep sands, especially on the footslope phase (QWf). Some 
areas o f  shallow gravels over ironstone duricrust on the low slope phase (QW3) affect the ease o f  excavation and 
installation o f  septic tanks. 
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Further details 
Named after the abandoned Queenwood rail siding which sits on a typical example o f  this subsystem up the 
Preston Valley from Donnybrook. First used in this study. 
Full soil-landscape symbol: 255LvQW 
Queenwood is mostly surrounded by the Balingup Subsystem. The footslopes grade into the Mumballup 
Subsystem. Queenwood is very similar to Wishart, which only occurs on the Darling Scarp. Apart from their 
different distributions, the footslopes typical o f  Queenwood are not a prominent feature o f  Wishart. Queenwood 
has similar soils to Kirup and Donnybrook Subsystems. These can be differentiated by the underlying rocks 
(Kirup Conglomerate and Donnybrook Sandstone). Queenwood also has the distinctive form described above. 
Soil group Soil series Abundance Distribution 
Moderately  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Slopes (QW3) 
Loamy  gravel (yellow-brown) Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Slopes (QW3) 
Yellow deep sand Katterup, Jarrahwood Common Footslopes, slopes 
(QW0 
Yellow sandy earth Goldfields Common Footslopes, slopes 
(QM) 
Moderately deep sandy gravel 
(pale) 
Wahkinup Minor Slopes 
Deep sandy gravel Yalanbee, Gibbs Minor Slopes, footslopes 
Pale  deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Footslopes, slopes 
(QM) 
Pale  deep sand 
(with coffee rock) 
Shorts, Shorts-1 Minor Footslopes, slopes 
(QM) 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes (QW0 
Brown loamy earth Brooklands, Brookhampton Minor Slopes (QW3) 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
(QW3) 
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Rosa Subsystem 
17,174 ha  2.28% o f  the survey area 
The Rosa Subsystem is found in the Goodwood Valleys System, north o f  Cundinup. It is most common in the 
valleys o f  the Preston and Capel Rivers and consists o f  moderately incised (10-60 m deep) major valleys with 
gentle to moderate slopes (gradients 3-25%). The soils are sandy gravels, loamy gravels, deep sands and sandy 
earths. 
Relief: 10-60 m Slope: 3-25% Rainfall: 900-1,000 mm 
Geology: Laterite and lateritic colluvium 
Vegetation: Marri forest with jarrah, sheoak, bull banksia and snotty gobble. 
C u r r e n t  land use: Grazing, State Forest and orchards 
Phases 
R 0 2  - Rosa gentle slopes (3,268 ha) have a relief o f  10-30 m and gradients o f  3-10%. 
R 0 3  - Rosa low slopes (12,660 ha) have a relief o f  30-60 m and gradients o f  5-20%. 
R 0 4  - Rosa modera te  slopes (1,247 ha) have a relief o f  20-50 m and gradients o f  15-30%. 
Land capability 
Most is well drained. The sandy gravels and sands have poor to moderate moisture and nutrient retention. 
There is a moderately high risk o f  soil erosion under cultivation where slope gradients exceed 10%. 
Grazing: Most land can be used. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Most o f  the low slope and moderate slope phases (R03  and R 0 4 )  are unsuitable for 
cropping due to the risk o f  soil erosion. On the gentle slope phase (R02)  where the risk o f  erosion is less, the 
sandy soils limit productivity. 
Horticulture: Most o f  the gentle and low slope phases (R02  and R 0 3 )  are good horticultural country. There 
are many sites suitable for the construction o f  dams and soaks. Some growers draw water from the Preston and 
Capel Rivers. The yellow deep sands, yellow sandy earths and gravels are the most productive soils. The gentle 
slope phase (R02)  is most suited to vegetable cropping. The risk o f  erosion is a limitation for horticulture over 
most o f  the moderate slope land unit (R04). 
Trees: Most has potential for commercial timber. Added nutrients are often required. 
Rural residential: Water erosion may be a problem during house construction on slopes with gradients in excess 
o f  15%. These are most commonly found on the moderate slope phase (R04). There are also some areas of 
shallow gravels over ironstone duricrust which provide a limitation. There is a risk o f  pollution from septic 
tanks on some o f  the deeper sands. 
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Further details 
Name previously used by McCutcheon (unpublished). 
Full soil-landscape symbol: 252GvRO 
Rosa is associated with the Preston Subsystem. It is very similar to the Blackwood Subsystem which dominates 
the Goodwood Valleys System south of Cundinup. Blackwood tends to be restricted to the main river valleys 
while Rosa often incorporates many branching tributary valleys and the narrow interfluves which separate 
them. The slopes of Blackwood tend to be shorter and steeper than those of Rosa. The Rosa unit mapped by 
McCutcheon (unpublished) is a combination of the Rosa and Blackwood Subsystems. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown 
Leonard, Lennard-1 Major Slopes 
Moderately deep sandy gravel 
(pale) 
Wahldnup Major Slopes 
Loamy gravel (yellow-brown) Cundinup Minor Lower slopes 
Yellow sandy earth Goldfields Minor Footslopes and 
slopes (R02) 
Yellow deep sand Kattcrup, Jarrahwood Minor Footslopes and 
slopes (R02) 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
(R03, R04) 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring 
Minor Footslopes and 
slopes (R02) 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Footslopes and 
slopes (R02) 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Footslopes and 
slopes 
Market gardening on the footsiopes o f  the Rosa Subsystem in the Ferguson Valley. 
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Sandalwood Subsystem 
2,790 h a  0.37% o f  the survey area 
SD 
The Sandalwood Subsystem is found on the Eulin Uplands System. It consists o f  low hills (40-80 m) rising 
above the general landscape, often in association with the Qualeup Subsystem. The slopes are low (5-20% 
gradient). Loamy and sandy gravels are the most common soils. 
Relief: 40-80 m 
Geology: Laterite and granite 
Slope: 5-20% Rainfall: 650-700 mm 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest with some wandoo (E. wandoo) and 
scattered redheart (E. decipiens). Larger understorey species include parrot bush (Dryandra sessilis), snotty 
gobble (Persoonia longifolia) and bull banksia (Banksia grandis). 
Lower understorey contains Hakea spp., prickly moses (Acacia pulchella), grass trees (Xanthorrhoea spp.), 
zamia (Macrozamia riedlei), flax lily (Dianella divaricata), running postman (Kennedia prostrata), Loxocarya 
spp., porn poms (Ptilotus manglesii), kangaroo paws (Anigozanthos spp.), fringed lily (Thysanotus spp.) and 
nodding coneflower (Isopogon teretifolius). 
C u r r e n t  land use: State Forest and grazing 
Phases 
Two phases o f  this subsystem have been mapped, but they only occur in the Katanning survey area: 
SDi - Sandalwood ironstone gravel hills have been mapped where the dominant parent material is laterite. The 
soils are mainly gravels with some sands. 
SDs - Sandalwood sandy hills are hills with gravels and prominent pockets o f  sandy soils. The soils include 
moderately deep sandy gravels, deep sandy gravels, pale and yellow deep sands and yellow sandy earths. 
Land capability 
Most land is well drained. Moisture and nutrient retention are moderate to good on the gravels. There are some 
areas o f  sands with poor moisture and nutrient retention, most common on the sandy hills (SDs). These sandy 
soils may be prone to wind erosion i f  ground cover is removed or when they are cultivated. The areas o f  granite 
outcrop, shallow gravels and ironstone duricrust have limited agricultural use. There is a moderately high risk 
o f  soil erosion when slopes with gradients over 10% are cultivated. 
Grazing: Most is good grazing country. Productivity is lower on the sandy soils o f  the sandy hill phase (SDs). 
Broadscale cropping: About half can be used. The remaining areas consist mostly o f  slopes with gradients in 
excess o f  10% where erosion is the major constraint. Productivity is lower on the sandy soils which are most 
common on the sandy hill phase (SDs). 
Horticulture: Although most soils can be used, availability o f  water for irrigation is limiting. Dams or soaks are 
likely to be low yielding and water would often have to be drawn from surrounding valleys. In the east, water in 
these valleys may be  saline. The risk o f  erosion will limit vegetable cropping over much o f  the area.. 
Trees: Much land has potential for commercial timber. Soil depth will be a limitation in some areas, especially 
for Tasmanian blue gums. Poor rooting conditions seem to occur on former wandoo woodland. 
Rural residential: Where ironstone duricrust or granitic rocks are close to the surface the excavation and 
installation o f  septic tanks is difficult. Risk o f  pollution from septic tanks on some deeper sands on the sandy 
hill phase (SDs). 
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F u r t h e r  details 
Named after Sandalwood Road which runs through a typical example o f  this subsystem east o f  McAlinden and 
north o f  Boyup Brook. 
Full  soil-landscape symbol: 253EuSD 
This is often associated with the Dalmore Subsystem. Sandalwood is a hill rising above the general level of 
Dalmore and the equivalent o f  the Momington Hills Subsystem o f  the Darling Plateau. Similar hills are found in 
the Darkan System to the east. 
Soil group Soil series Abundance Distribution 
Loamy  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Slopes 
Moderate ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Slopes 
Moderate ly  deep sandy gravel (pale) Wahkinup Common Slopes 
Grey  deep sandy duplex (gritty) Malebelling, Malebelling-1 Minor Slopes 
Brown deep loamy duplex Brockman, Beelerup, 
Mulukine- 1 
Minor Slopes 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Slopes 
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Stockton Subsystem 
5,999 ha 0.8% o f  the survey area 
SK 
The Stockton Subsystem occurs mainly over the Collie coal basin, but it has also been mapped where the Wilga 
and Boyup Brook coal basins are thought to occur. It consists o f  shallow (5-20 m) minor valleys with gentle 
sideslopes (1-5%) and swampy floors. The most common soils are sandy gravels and deep sands, with non- 
saline wet soils on the valley floors. 
Relief: 5-20 m Slope: 1-5% Rainfall: 700-1,050 mm 
Geology: Lateritic colluvium and colluvial sand 
Vegetation: Jarrah-marri (Eucalyptus marginata and E. calophylla) forest and woodland with paperbark 
(Melaleuca preissiana) and Banksia littoralis on valley floors with an understorey o f  Kunzea vestita, Banksia 
meisneri, Calothamnus spp., Lepidosperma angustatum, woody pear (Xylomelum occidentale), tassel flower 
(Leucopogon glabellus), Jacksonia furcellata, Daviesia incrassata, pineapple bush (Dasypogon bromeliifolius), 
Lyginia tenax. 
Tea-trees (Agonis linearifolia, Pericalymma ellipticum), basket flower (Adenanthos obovatus), white myrtle 
(Hypocalymma angustifolium), Hakea ceratophylla and Leptocarpus scariosus grow on the moist soils. 
C u r r e n t  land use: State Forest, some grazing 
Phases 
SKd  - Stockton downstream valleys (3,104 ha) are 10-20 m deep with gradients o f  3-5% on the sideslopes. 
The valley floor is usually broader and swampier than upstream. 
SKu - Stockton ups t ream valleys (2,894 ha) are 5-15 m deep with 2-5% gradients on the sideslopes. The 
valley floor is usually narrower than downstream. 
L a n d  capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The sands 
and sandy gravels have poor to moderate moisture and nutrient retention. 
Grazing: Most o f  the upstream valley phase (SKu) can be used for grazing. Pasture growth is poor to moderate 
on the sandy gravels and sands. The swampy valley floors can provide some summer feed. About hal f  o f  the 
downstream phase (SKd) is waterlogged valley floors. Here there is potential for the growth o f  perennial 
pasture and a risk o f  nutrient leaching. 
Broadscale cropping: About half  o f  the upstream valley phase (SKu) can be used. Productivity is limited by 
the sandy soils. Waterlogging is a major limitation on the valley floors, including much o f  the downstream 
phase (SKd). 
Horticulture: About ha l f  o f  the upstream valley phase (SKu) can be used for horticulture. Water supplies can 
often be obtained from dams or soaks. Waterlogging is a major limitation on the valley floors, including much 
o f  the downstream phase (SKd). These areas may have potential for summer cropping, although there is a risk 
o f  erosion and nutrient pollution o f  waterways. Frost will be a limitation for sensitive crops. 
Trees: Most has potential for commercial timber. Added nutrients will be required on the sandy soils. 
Tasmanian blue gums (Eucalyptus globulus) should be better suited to waterlogged valley floors than pines. In 
much o f  the downstream phase (SKd), it would be advisable to plant the seedlings on mounds. 
Rural residential: There are major limitations for development on the swampy valley floors, especially on the 
downstream phase (SKd). Poor drainage and the risk o f  flooding make these sites unsuitable for the disposal of 
septic effluent. There is a risk o f  pollution from septic tanks on some deeper sands on the slopes. 
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F u r t h e r  details 
Named after the Stockton recreation area in a typical valley to the east o f  Collie. The name was first used in this 
study. 
Full soil-landscape symbol: 255CfSK 
This has a similar form to the Pindalup Subsystem o f  the Darling Plateau System. It has more pale sandy soils 
and is rarely, i f  ever, saline. Stockton merges into the Muja Subsystem downstream and often with Cardiff 
Subsystem upstream. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(pale) 
Wahkinup Major Sideslopes 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 
. 
Common Sideslopes 
Non-saline wet soil Jasper Common Valley floors 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Throughout 
Other soil 
(grey-brown sand and loam) 
McAlinden, Yourdamung, 
Witchcliffe 
Minor Footslopes, valley 
floors 
Pale deep sand Leecherup, Ravenscliffe, Kauring Minor Headwaters, 
sideslopes, 
footslopes 
Yellow deep sand Katterup, Jarrahwood Minor Sideslopes, 
footslopes 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Sideslopes, 
footslopes 
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Southampton Subsystem 
732 ha  0.1% o f  the survey area 
SP 
The Southampton Subsystem is found along the Blackwood River and a couple o f  tributaries in the Lowden 
Valleys System, running from above Bridgetown to Nannup. It consists o f  the river channel, flood plain and 
raised alluvial terraces. The soils are mainly brown deep sands. 
Relief: 1-5 m 
Geology: Alluvium 
Slope: 0-5% Rainfall: 900-1,000 mm 
Vegetation: Marri (Eucalyptus calophylla), blackbutt (E. patens) and flooded gum (E. rudis). The understorey 
may contain Leptocarpus scariosus, sedge (Mesomelaena tetragona), Lepidosperma angustatum, peppermint 
(Agonis linearifolia) and white myrtle (Hypocalymma angustifolium). 
C u r r e n t  land  use: Grazing. 
L a n d  capability 
Most o f  this unit is well drained flats. The sandy soils have moderate moisture and nutrient retention. They 
may be prone to  wind erosion i f  ground cover is removed or they are cultivated. Some areas are subject to 
flooding and waterlogging. The river banks are prone to erosion and should be protected from stock and 
cropping. Risk o f  nutrients leaching into the river from the sandy soils. 
Grazing: Although most is suitable, the moderate moisture retention o f  the sandy soils may  limit production. 
Broadscale cropping: Although mostly suitable, the moderate moisture retention o f  the sandy soils m a y  limit 
production. 
Horticulture: Most is good country. There is a risk o f  frost damage f o r  some crops. Irrigation may be difficult 
due to salinity in the Blackwood River and its tributaries. Developments should be set back from water courses. 
Trees: Most land has potential for commercial tree crops. 
Rural residential: The main limitation is the risk o f  flooding on the plain and lower river terraces. Waterlogged 
areas are not  suitable for the disposal o f  septic effluent. Any developments should be set back from water 
courses. 
F u r t h e r  details 
Named after Southampton, on the Blackwood River between Bridgetown and Nannup. First used in this study. 
Full  soil-landscape symbol: 255LvSP 
This is the equivalent o f  the Condinup Subsystem o f  the Boyup Brook Valleys System upstream, and Darradup 
Subsystem o f  the Goodwood Valleys System downstream. It is similar to the Mumballup Subsystem. Brown 
deep sands are dominant, compared with loamy earths on Mumballup. This probably reflects the different 
sediment source in the Blackwood River Catchment to the other rivers draining the Western Darling Range 
Zone. Southampton merges into the footslopes phase o f  the Bridgetown Subsystem (BTO 
Soil group Soil series Abundance Distribution 
Brown deep sand Dudinyillup Dominant Alluvial flats 
Brown loamy earth Paynedale, Fiagete . Common Alluvial flats 
Non-saline we t  soil Jasper, Noggerup, Pindalup-1 Common Depressions 
Pale  deep sand .Leecherup, Ravenscliffe Minor Alluvial flats 
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Telarah Subsystem 
10,441 ha  1.39% o f  the survey area 
This subsystem is found on the Blackwood Plateau System. It consists o f  broadly undulating (1-10%) lateritic 
crests and divides. The soils are deep sands and sandy gravels. 
Relief: 5-10 m, sometimes to 20 m Slope: 1-10% Rainfall: 900-1,000 mm 
Geology: Laterite and sand • 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with sheoak 
(Allocasuarindfraseriana) and woody pear (Xylomelum occidentale). The understorey includes basket flower 
(Adenanthos obovatus), coast banksia (Banksia attemtata), pineapple bushes (Dasypogon bromeliifolius, D. 
hookeri), Hibbertia vaginata, Leucopogon glabellus and Melaleuca thymoides. 
C u r r e n t  land  use: Mostly State Forest, some pine plantation. 
Land capability 
Mostly well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
Grazing: Most can be used for grazing. Pasture growth is poor to moderate on the sandy gravels and sands. 
Broadscale cropping: Although productivity is limited by the sandy soils, most can be used for cropping. Areas 
o f  pale deep sands or  shallow gravels are unsuitable. 
Horticulture: Although the soils are usable, the availability o f  water for irrigation is a likely limitation. There 
are good supplies o f  groundwater, but these occur at depth and are expensive to extract. Dams or soaks are 
likely to be low yielding and water may have to be drawn from surrounding valleys. 
Trees: Most has potential for commercial timber. Added nutrients are often required and moisture availability 
will be a problem on the deeper sands. 
Rural residential: Ironstone duricrust close to the surface affect the ease o f  excavation and installation o f  septic 
tanks in some areas. There is a risk o f  pollution from septic tanks on some deeper sands. 
Further details 
The name was previously used by Churchward (1992). 
Ful l  soil-landscape symbol: 252BpTL 
This has similar landforms to the Kingia Subsystem, into which it merges. Telarah has more sandy soils. It is 
only found in State Forests and was identified purely by interpretation o f  aerial photographs where the greater 
proportion o f  sandy soil is often reflected by a lower, more open woodland. White sand may also be evident. 
Areas affected by  logging, fire or dieback can be mistaken for Telarah from photos. 
Soil group Soil series Abundance Distribution 
Modera te ly  deep sandy gravel 
(pale) 
Wahkinup Major Flats and low rises 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Yellow deep sand Katterup, Jarrahwood Common Flats and low rises 
Pa le  deep  sand Leecherup, Ravenscliffe, 
Kauring, Shotts, Shotts-1 
Common Flats and low rises 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Flats, depressions 
Yellow sandy earth Goldfields Minor Flats and low rises 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
Pa le  shallow sand Allanson Minor Ironstone outcrops 
121 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Whicher Subsystem 
4,438 ha  0.59% o f  survey area 
WC 
The Whicher Subsystem occurs in a strip along the northern edge o f  the Donnybrook Sunkland Zone from 
Burekup south and westwards. It  consists o f  the gentle (3-10% gradients) smooth lateritic slopes (20-60 m high) 
forming the Whicher Scarp. The soils are mainly sandy gravels with some deep sands. 
Relief: 20-60 m Slope: 3-10%, occasionally to 15% Rainfall: 900-1,000 mm 
Geology: Laterite and lateritic colluvium 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with mountain marri 
(E. haematoxylon) and a mid-storey o f  Bankyia spp. 
Common understorey species include woody pear (Xylomelum occidentale), sheoak (Allocasuarina fraseriana), 
paperbark (Melaleuca spp.), Pityrodia bartlingii, bush pea  (Pultenaea reticulata), Podocarpus drouynianus, 
tassel flower (Leucopogon glabellus), Hibbertia subvaginata, Hakea ruscifolia and Calothamnus sp. 
C u r r e n t  land use: State Forest and remnant vegetation, some sand mining 
Phases 
W C 2  - Whicher  gentle slopes (3,752 ha) have gradients o f  3-10%. 
W C v  - Whicher  valleys (687 ha) are minor valleys cutting through the Whicher gentle slopes. Relief is 
10-40 m and slope gradients are 5-15%, occasionally to 25%. 
L a n d  capability 
Most land is well drained. The sands and sandy gravels have poor to moderate moisture and nutrient retention. 
There is a moderately high risk o f  soil erosion under cultivation where slope gradients exceed 10%. Some areas 
o f  shallow gravels and ironstone duricrust have limited agricultural use. 
Grazing: Most land can be used. Pasture growth is moderate on the sandy gravels. 
Broadscale cropping: Most o f  the gentle slope phase (WC2) can be cropped, although production may be 
limited on the sandy soils. There is a moderately high risk o f  erosion on about half  o f  the valley phase (WCv). 
Horticulture: Most has potential. The yellow sands and yellow-brown gravels are likely to be the most 
productive soils. Water may be available from dams or bores. Much o f  the gentle slope phase (WC2) may suit 
vegetable cropping. 
Trees: Most land has potential for commercial timber. 
Rural residential: Water erosion may be a problem during house construction on the valley phase (WCv). 
There is pollution risk from septic tanks on some deep sands. Some areas o f  shallow gravels over ironstone 
duricrust affect ease o f  excavation and installation o f  septic tanks. 
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Further details 
Named after the Whicher Range o f  which it is a major component. The name was first used in this study. 
Full  soil-landscape symbol: 252WsWC 
Whicher Subsystem usually lies downslope from the Kingia. It merges into the Cartis (Barnesby et  al. in 
preparation) or Yelverton Subsystems downslope. The valley phase (WCv) can be very similar to the Rosa and 
Jalbaragup Subsystems, which it sometimes merges into upstream. Tille and Lantzke (1990) mapped some areas 
o f  Whicher as part o f  the Treeton Hills System in the Chapman Hill district south o f  Busse1ton. 
Soil group Soil series Abundance Distribution 
Moderate ly  deep sandy gravel 
(pale) 
Wahkinup Major Slopes 
Moderate ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Slopes 
Deep sandy gravel Yalanbee, Gibbs, Gorn Minor Footslopes and 
slopes 
Pa le  deep  sand Leecherup, Ravenscliffe; 
Kauring 
Minor Footslopes and 
slopes 
Yellow deep sand Katterup, Jarrahwood Minor Footslopes and 
slopes 
Shallow gravel Worsley, Worsley-1 Minor Ironstone outcrops 
Pa le  shallow sand Allanson Minor Ironstone outcrops 
Yellow sandy earth Goldfields Minor Footslopes and 
slopes 
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Wilga Subsystem 
54,231 ha  7.21% o f  the survey area 
WG 
The Wilga Subsystem is found throughout the Darling Plateau System. It consists o f  broad, gently undulating 
(1-5% gradients) plains and low rises. The terrain is lateritic and has formed over sedimentary deposits believed 
to be o f  the Eocene epoch. Drainage is often restricted and swampy depressions are common. Sandy gravels 
and loamy gravels are the most common soils although there are some deep sands, sandy earths and non-saline 
wet soils. 
Relief: 2-15 m Slope: 1-5% 
Rainfall: Mostly 700-1,100 m m  but extends into 1,250 m m  zone 
Geology: Laterite over sediments, with pockets o f  sandy and swamp deposits 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with some wandoo (E. 
wandoo), Daviesia pectinata, Lepidosperma angustatum, sedge (Mesomelaena tetragona), hairy flag 
(Patersonia rudis), common pin heath (Styphelia tenuiflora), Acacia brown iana, Baeckea camphorosmae, 
Hakea cyclocarpa, H. ruscifolia, white myrtle (Hypocalymma angus.tifolium), Isopogon dubius, Las iopetalum 
floribundum, globe pea  (Sphaerolobium medium), blue boy (Stirlingia latifolia), zamia (Macrozamia riedlei), 
scrub sheoak (Allocasuarina humilis), Dampiera alata, and grass tree or black gin (Kingia australis). 
Paperbarks (Melaleuca spp.), flooded gum (E. rudis) and rushes (Juncus spp.) are often present, especially on 
the wet flats. 
C u r r e n t  land  use: State Forest and grazing 
Phases 
The subsystem is often divided into three phases but  an area o f  31,022 ha has been retained as W G  where there 
is uncertainty about the proportion o f  sand and gravels present. 
W G i  - Wilga ironstone gravel flats (4,267 ha) have been mapped where the parent material is dominantly 
laterite. The soils are mainly gravels with some sands. 
W G s  - Wilga sandy flats (3,555 ha) have prominent pockets o f  sandy soils, although gravels are still common. 
Very low sand dunes or sandy rises are sometimes present. Soils include moderately deep sandy gravels, deep 
sandy gravels, pale deep sands, yellow deep sands and yellow sandy earths. 
W G w  - Wilga we t  flats (15,387 ha) are poorly drained flats and depressions with some sandy and gravelly 
rises. Although non-saline wet soils and sands dominate, gravels are still common. Paperbarks, flooded gum, 
sedges and rushes are often present. 
Phase  relationships: The map unit W G  it is usually an intergrade between ironstone gravel flats (WGi), sandy 
flats (WGs) and wet flats (WGw). WG tends to have more bleached sandy soils than WGi and less than WGs. It 
has better drainage than WGw, although pockets o f  poor drainage are often present. Low rises surrounded by 
the WGw unit have often been mapped as WG. WGw often merges into the upper reaches o f  Yarragil, Pindalup 
and Indinup Subsystems. 
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Land capability 
Restricted drainage can be a limitation. There is some risk o f  salinity in poorly drained areas to the east. 
Moisture and nutrient retention are moderate to good on the gravels and poor on the deep sands. 
Grazing: Much is good grazing country. Waterlogging can limit winter pasture growth in low lying areas, 
especially on the wet flats (Wgw). There is often reasonable growth later in the season in these areas. Pasture 
growth is poor  to moderate on the deep sands most commonly found on the sandy flats (WGs). 
Broadscale cropping: Most o f  the ironstone gravel phase (WGi) can be used. Waterlogging limits productivity 
on most wet flats (WGw). Risk o f  erosion is a concern on gentle slopes with poorly drained soils. Crop growth 
is poor on deep sands which are most common on the sandy flats (WGs) where wind erosion is a risk. 
Horticulture: Waterlogging limits potential over significant areas o f  the ironstone gravel phase (WGi) and most 
o f  the wet flat phase (WGw). There may be some potential for summer cropping in poorly drained areas. There 
may also be  some potential for horticulture on the sandy flats (WGs), although there is a risk o f  wind erosion 
and nutrient leaching. Sufficient water supplies for irrigation may be available from bores or soaks. 
Trees: Most has potential for commercial timber. The deeply weathered lateritic profile appears to suit 
Tasmanian blue gums. Mounding will be necessary to overcome waterlogging in low lying areas, many of 
which may be too wet for pines. Poor rooting conditions occur on the soils which once supported wandoo. 
Rural residential: Poor drainage may constrain the disposal o f  septic effluent in many areas. These include 
most o f  the wet flat phase (WGw). There is a risk o f  pollution from septic tanks on some o f  the deeper sands, 
especially on the sandy flats (WGs). 
Further details 
The name was previously used by Churchward and McArthur (1980). 
Ful l  soil-landscape symbol: 255DpWG 
This is similar to Dwellingup Subsystem into which it often merges and the boundaries between the two tend to 
be  indistinct. Wilga is generally broader and less undulating with poorer drainage. It  is usually associated with 
sediments from the Eocene epoch or later. It sometimes contains small circular closed drainage depressions 
which are not  evident in Dwellingup. Wilga has been mainly identified by its almost level appearance on aerial 
photos, though it can be difficult to separate from the less undulating areas o f  Dwellingup. The ironstone gravel 
flats (WGi) can be particularly difficult to differentiate. 
The Goonaping unit mapped in the Murray River Catchment (McArthur et  al. 1977) appears similar to Wilga. 
Wilga is the equivalent o f  a combination o f  the Corbalup and Yomup Subsystems on the Manjimup Plateau. It 
is also the equivalent o f  the Kulikup Subsystem o f  the Eulin Uplands. 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Flats and low rises 
Other soil 
(grey-brown sand and loam) 
McAlinden, Yourdamung, 
Witchcliffe 
Common Flats and depressions 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, Common Flats and low rises 
Cunningham, Cundinup 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
(WGs) 
Non-saline wet soil Jasper, Pindalup-1 Common Depressions (WGw) 
Pale deep sand Leecherup, Ravenscliffe, 
Kauring, Shotts, Shotts-1 
Common Low sandy rises and 
flats (WGs) 
Grey deep sandy duplex 
(sandy) 
Eulanda-1, Moojebin-1, 
Indinup 
Minor Flats and depressions 
Yellow deep sand Katterup, Jarrahwood 
. 
Minor Low sandy rises, flats 
Deep sandy gravel Yalanbee, Gibbs, Gom Minor Flats 
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Wheatley Subsystem 
1,886 ha  0.25% o f  the survey area 
WH 
This has a restricted distribution in the survey area, on the Manjimup Plateau System south o f  the Blackwood 
River between Bridgetown and Nannup. It consists o f  shallow (20-40 m) minor valleys. They are usually V- 
shaped with low sideslopes (5-20%) and narrow swampy floors with a slightly incised stream channel. Loamy 
gravels, sandy gravels and loamy earths are the most common soils. 
Relief: 20-40 m Slope: 5-20%, sometimes to 30% Rainfall: 1,000-1,100 mm 
Geology: Lateritic colluvium and gneiss 
Vegetation: Marri (Eucalyptus calophylla) forest with patches o f  karri (E. diversicolor). Understorey species 
are Agonis parviceps, karri boronia (Boronia gracilipes), zamia (Macrozamia riedlei), bracken (Pteridium 
esculentum), Acacia browniana, holly flame tree (Chorizema ilicifolium), Lasiopetalum floribundum, 
Tremandra stelligera, tassel flower (Leucopogon verticillatus). 
C u r r e n t  land use: State Forest. 
Land capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The 
loams and loamy gravels have good moisture and nutrient retention. The risk o f  soil erosion under cultivation is 
moderately high where slope gradients exceed 10%, and high >15%. 
Grazing: Most is good grazing country. Pasture growth is moderate to good on the loamy gravels and loams. 
The swampy valley floors can provide some summer feed. 
Broadscale cropping: Most land is too steep. The valley floors are too wet. 
Horticulture: Most land is good for orchards or vineyards i f  care is taken to avoid soil erosion. The erosion risk 
limits vegetable cropping on most slopes. Adequate water supplies may be obtained from dams or soaks. The 
poorly drained valley floors have potential for summer cropping, although there is risk o f  erosion and nutrient 
pollution o f  waterways. 
Trees: Much has potential for commercial timber. Insufficient soil depth where there is a granitic basement is 
likely to be the main limitation. Waterlogging on the valley floor cap also be a problem. 
Rural residential: There are major limitations on the valley floors where risk o f  flooding, and poor drainage 
make conditions unsuitable for the disposal o f  septic effluent. Risk o f  erosion on some steeper slopes. 
Further details 
The name was previously used by  Churchward (1992). 
Full soil-landscape symbol: 254MpWH 
This is the equivalent o f  the downstream valley phase o f  the Yarragil Subsystem (YGd) on the Darling Plateau. 
It merges into the Yanmah upstream and the Lefroy and Donnelly Subsystems downstream. 
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Soil group Soil series Abundance Distribution 
Loamy gravel (yellow-brown) Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Sideslopes 
Fr iable  red/brown loamy earth Ferndale, Ferguson, Ferguson-1 Common Sideslopes (usually 
downstream) 
L o a m y  gravel (red-brown) Dingup, DeCampo, Deanmill Common Sideslopes 
Moderately  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Sideslopes 
Non-saline we t  soil Noggerup, Pindalup-1 Minor Valley floors 
Brown  loamy earth Brooklands, Brookhampton Common Sideslopes (usually 
downstream) 
Brown  loamy ea r th  (alluvial) Fiagete, Paynedale Minor Sideslopes 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
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Wishart Subsystem 
1,775 ha 0.24% o f  the survey area 
This subsystem is only found along the lower slopes o f  the Darling Scarp. It comprises smooth lateritic slopes 
with gentle to low slopes (5-15% gradient). The soils are mainly loamy gravels and sandy gravels with some 
deep sands. 
Relief: 30-80 m Slope: Mostly 5-15%, to 25% in some places 
Rainfall: 1,000-1,100 m m  Geology: Laterite and lateritic colluvium 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest and woodland with bull banksia (Banksia 
grandis). 
Bossiaea linophylla, Gompholobium ovatum, Grevillea brevicuspis, Hakea amplexicaulis, tree hovea (Hovea 
ellipticum), tassel flower (Leucopogon verticillatus), koolah (Podocarpus drouynianus) and slender grass tree 
(Xanthorrhoea gracilis) may be found in the understorey. 
C u r r e n t  land use: Grazing, bush and State Forest. 
Phases 
WS2 - W i s h a r t  gentle slopes (1,534 ha) have gradients o f  5-15%. 
WSv - Wisha r t  valleys (241 ha) are narrow, minor valleys cutting through the gentle slopes. Relief is 10-30 m 
and slope gradients are 5-15%. 
L a n d  capability 
Most is well drained. The gravels have moderate to good moisture and nutrient retention. There is a moderately 
high risk o f  soil erosion under cultivation where slope gradients exceed 10%. Some areas o f  shallow gravels and 
ironstone duricrust have limited agricultural use. 
Grazing: Most is good grazing country. 
Broadscale cropping: About hal f  o f  the gentle slope phase (WS2) can be used. There is a moderately high risk 
o f  erosion on much o f  the valley phase (WSv). 
Horticulture: Most land has potential for orchards and vineyards. Water may be available from dams on 
surrounding slopes. About half  o f  the gentle slope phase (WS2) may suit vegetable cropping but  most o f  the 
valley phase (WSv) is too steep. 
Trees: Most land has potential for commercial timber. 
Rural residential: Water erosion may be  a problem during house construction on the valley phase (WSv). There 
is a risk o f  pollution from septic tanks on some deep sands. Some areas o f  shallow gravels over ironstone 
duricrust affect the ease o f  excavation and installation o f  septic tanks. 
Trees: Much land has potential for commercial timber. Soil depth may be a problem. 
Rural residential: The major limitations are the areas o f  shallow gravels over ironstone duricrust. There is some 
risk o f  erosion on the steeper slopes. 
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F u r t h e r  details 
The name was previously used by Churchward (1992). 
Ful l  soil-landscape symbol: 255LvWS 
This is essentially the same as the Wishart Subsystem on the Darling Scarp where it extends onto the Warren- 
Denmark Southland. Wishart has many similarities to the Queenwood Subsystem o f  the Lowden Valleys, but 
seems to lack the sandy footslopes. 
Soil group Soil series Abundance Distribution 
L o a m y  gravel 
(yellow-brown) 
Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Slopes 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Slopes 
Modera te ly  deep sandy  gravel 
(pale) 
Wahkinup Common Slopes 
Deep sandy  gravel Yalanbee, Gibbs Common Slopes 
Shallow gravel Worsley, Worsley-1 Common Ironstone outcrops 
Pa le  shallow sand Allanson Minor Ironstone outcrops 
Pa le  deep  sand Leecherup, Ravenscliffe, 
Kauring 
Minor Footslopes and 
slopes 
Yellow deep sand Katterup, Jarrahwood Minor Footslopes and 
slopes 
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Yarragil Subsystem 
49,460 ha  6.57% o f  the survey area 
YG 
The Yarragil Subsystem is common on the western hal f  o f  the Darling Plateau System. It consists o f  minor 
valleys (5-40 m deep) in lateritic terrain. They have gentle to low sideslopes (3-20%) and swampy floors. Soils 
are mainly loamy gravels and sandy gravels with some loamy earths and deep sands. 
Relief: 5-40 m Slope: 3-20% Rainfall: 850-1,250 mm 
Geology: Lateritic colluvium, with some laterite, granite and gneiss 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) forest on sideslopes, blackbutt (E. patens), 
bullich (E. megacarpa), paperbark, tea-tree and flooded gum (E. rudis) on valley floors. 
Common understorey species include wattles (Acacia alata, A. urophylla, A. browniana), wiry wattle (A. 
extensa), Astartea fascicularis, Leptocarpus scariosus, sedge (Mesomelaena tetragona), Banksia sp., Dampiera 
sp., hairy jug  flower (Adenanthos barbigerus), white myrtle (Hypocalymma angustifolium), clematis (Clematis 
pubescens), prickly moses (Acacia pulchella), parrot bush (Dryandra sessilis), honey bush (Hakea lissocarpha), 
zamia (Macrozamia riedlei), karri hazel (Trymalium spathulatum), water bush (Bossiaea aquifolium), bracken 
(Pteridium esculentum), holly-leaved hovea (Hovea chorizem(olia), coral vine (Kennedia coccinea), Wilson's 
grevillea (Grevillea wilsonii), tassel flower (Leucopogon cap itellatus, L. propinquus), hairy flag (Patersonia 
rudis), common pin heath (Styphelia tenuiflora), grass trees (Xanthorrhoea spp.) and snotty gobble (Persoonia 
longifolia). 
C u r r e n t  land use: State Forest and grazing, with some orchards. 
Phases 
The subsystem is sometimes divided into the following phases (although an area o f  8,672 h a  has not  been 
divided): 
Y G d  - Yarrag i l  downst ream valleys (17,792 ha) are 20-40 m deep with gradients o f  5-20% on the sideslopes. 
The valley floor is narrower than upstream. The deeper incision has resulted in a greater exposure o f  granitic 
and gneissic parent materials and a higher proportion o f  loamy gravels and loamy earths. 
Y G u  - Yarragi l  ups t ream valleys (22,995 ha) are 5-20 m deep with gradients o f  3-10% on the sideslopes. The 
valley floor is broader than downstream. Being shallowly incised these valleys have a higher proportion of 
gravels and sands derived from laterite. 
Phase  relationships: The upstream valley phase (YGu) correlates to the Yanmah and Carbunup Subsystems of 
the Manjimup Plateau while the downstream valley phase (YGd) resembles Wheatley Subsystem. 
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Land capability 
While the sideslopes are generally well drained, the valley floors are swampy and subject to flooding. The 
barns  and loamy gravels have good moisture and nutrient retention. The risk o f  soil erosion under cultivation is 
moderately high where slope gradients exceed 10%, and high >15%. 
Grazing: Most is good grazing country. Pasture growth is moderate to good on the loamy gravels and barns. 
The swampy valley floors can provide some summer feed. 
Broadscale cropping: About half  o f  the upstream valleys (YGu) can be used for cropping but waterlogging is a 
limitation on the valley floors. Much o f  the downstream valley phase (YGd) is too steep for cropping. 
Horticulture: Most o f  the upstream valley phase (YGu) can be used. Adequate water supplies can often be 
obtained from dams or  soaks. The poorly drained valley floors have potential for summer cropping, although 
there is a risk o f  erosion and nutrient pollution o f  waterways. While erosion limits vegetable cropping over 
much o f  the downstream valleys (YGd), most o f  these slopes suit orchards and vineyards. 
Trees: Most o f  the upstream valley phase (YGu) has potential for commercial timber. Insufficient soil depth 
over a granitic basement is likely to limit much o f  the downstream valley phase (YGd). Waterlogging on the 
valley floors can also be a problem on both phases. 
Rural residential: There are major limitations on the valley floors because o f  flooding risks, and poor drainage 
makes conditions unsuitable for the disposal o f  septic effluent. There is also a risk o f  erosion on some steeper 
slopes o f  the downstream valley phase (YGd). There is a risk o f  pollution from septic tanks on some o f  the 
deeper sands in the headwaters o f  the upstream valley phase (YGu). 
Further details 
The name was previously used by McArthur et al. (1977), Churchward and McArthur (1980) and King and 
Wells (1990). 
Full  soil-landscape symbol: 255DpYG 
In the Murray River Catchment Yarragil is shown extending further downstream than in this study. It includes 
more deeply incised valleys which probably fit the definition o f  Grimwade Subsystem.. 
Yarragil is similar to the Lukin Subsystem o f  the Eulin Uplands and the Catterick Subsystem o f  the Manjimup 
Plateau. It  also resembles Pindalup, but occupies the higher rainfall zone on the western portion o f  the Darling 
Plateau (>850 mm) and is less prone to salinity. Unlike Pindalup, the valley floor tends to get narrower and 
more deeply incised downstream. Yarragil usually merges into the Grimwade, Balingup or Bridgetown 
Subsystems downstream. 
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Yarragil Subsystem YG 
Soil group Soil series Abundance Distribution 
Loamy gravel 
(yellow-brown) 
Cumming, Cumming-1, Major Sideslopes 
Cunningham, Cundinup 
Moderately deep sandy  gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Sideslopes 
Brown deep loamy duplex Brockman, Mulukine-1 Common Sideslopes 
Non-saline we t  soil Pindalup-1, Noggerup, Jasper, 
Tutunup 
Common Valley floors 
Loamy  gravel 
(red-brown) 
Deanmill, Dingup, DeCampo Common Sideslopes (YGd) 
Brown loamy earth Brooklands, Brookhampton Minor Sideslopes (YGd) 
Pale  deep sand Leecherup, Ravenscliffe Minor Headwaters, 
sideslopes, 
footslopes (YGu) 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1, 
Witchcliffe 
Minor Footslopes, valley 
floors 
Yellow deep sand •Katterup, Jarrahwood Minor Sideslopes, 
footslopes 
Yellow sandy earth Goldfields Minor Sideslopes, 
footslopes 
Brown loamy earth 
(alluvial) 
Paynedale, Fiagete Minor Valley floors 
Deep sandy gravel Yalanbee, Gibbs Minor Sideslopes, 
footslopes 
Pale  deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Headwaters, valley 
floors, footslopes 
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Yelverton Subsystem YL 
2,785 ha 0.37% o f  the survey area 
Yelverton Subsystem occurs at the base o f  the Whicher Scarp running westwards from the Cape! River. It 
consists o f  a raised shelf, 10-40 m above the Swan Coastal Plain, with a level to gently undulating surface. The 
soils are mainly sandy gravels, loamy gravels, sandy earths and deep sands. 
Relief: 10-30 m Slope: 1-5% Rainfall: 900-1,000 mm 
Geology: Laterite and sand 
Vegetation: Jarrah-marri (Eucalyptus marginata-E. calophylla) woodland. Acacia browniana, Bossiaea ornata, 
Daviesia preissii, Hibbertia montana, holly leaved hovea (Hovea chorizemifolia), Leucopogon capitellatus and 
snotty gobble (Persoonia longifolia) may form the understorey. 
C u r r e n t  land  use: State Forest 
Phases 
Y L  - Yelverton flats (1,631 ha) form the shelf surface and consist o f  flats with 0-2% gradients. 
YL3 - Yelverton slopes (139 ha) form the shelf edge and sides o f  major valleys. Gradients are 5-10%. 
Y L d  - Yelverton deep sandy flats (475 ha) contain deep sands. 
Y L f  - Yelverton fertile flats (70 ha) are found on the floors o f  major valleys cutting through the shelf and 
comprise brown deep sands and brown loamy earths. 
YLv  - Yelverton valleys (71 ha) are narrow, V-shaped minor valleys cutting through the shelf. Brown deep 
sands and brown loamy earths are present on the valley floors. 
Y L v w  - Yelverton wet  valleys (306 ha) are broad, U-shaped minor valleys, with swampy floors, cutting 
through the shelf. Non-saline wet soils are found on the valley floors. 
Y L w  - Yelverton wet  flats (91 ha) are poorly drained depressions found on the shelf surface. Non-saline wet 
soils and grey-brown sands and barns are often present. 
L a n d  capability 
Restricted drainage can be a limitation. Moisture and nutrient retention ranges from poor on the deep sands to 
good on  the loamy gravels. 
Grazing: Much is good grazing country. Waterlogging can limit winter pasture growth in low lying areas, 
especially on the wet flat and wet valley phases (YLw and YLvw). There is often reasonable growth later in the 
season in these areas. Pasture growth is poor to moderate on the deep sandy flats (YLd). 
Broadscale cropping: Most o f  the fertile flats (YLf) are good cropping country. About half o f  the flat, slope 
and valley phases (YL, YL3 and YLv) can be used. Waterlogging limits productivity on most o f  the wet flat and 
wet valley phases (YLw and YLvw). The risk o f  erosion is a concern on gentle slopes with poorly drained soils. 
Crop growth is poor on the deep sandy flats (YLd) where there is also a risk o f  wind erosion. 
Horticulture: Most o f  the fertile flats (YLf) make good horticultural country. The slope and valley phases (YL3 
and YLv) can be used for orchards and vineyards. Waterlogging is a limitation over about hal f  o f  the flat phase 
(YL) and most o f  the wet  flat and wet valley phases (YLw and YLvw). There may be some potential for 
summer cropping in these poorly drained areas and horticulture on the deep sandy flats (YLd), despite risk of 
wind erosion and nutrient leaching. Sufficient water for irrigation may be available from bores or soaks. 
Trees: Most has potential for commercial timber. Mounding will be necessary to overcome waterlogging 
problems in low lying areas, many o f  which may be too wet for pines. 
Rural residential: There are major limitations on the floors o f  the valley and wet valley phases (YLv and 
YLvw) where there is a risk o f  flooding, and poor drainage makes conditions unsuitable for the disposal of 
septic effluent. Poor drainage may constrain the disposal o f  septic effluent over much o f  the flat phase (YL) and 
most o f  the wet flat phase (YLw). Risk o f  pollution from septic tanks on the deep sandy flats (YLd). 
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Yelverton Subsystem YL 
Further details 
The name was previously used by Tille and Lantzke (1990) where only the single letter code Y was used to 
identify Yelverton. 
Full soil-landscape symbol: 252WsYL 
Yelverton Subsystem was mapped as the Kaloorup soil-landform by McCutcheon (unpublished). 
Soil group Soil series Abundance Distribution 
Moderately deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Major Flats, low rises 
Other soil 
(grey-brown sand and loam) 
McAlinden, McAlinden-1, 
Yourdamung, Yourdamung-1 
Witchcliffe 
Common Flats and 
depressions 
(YL, YLvw, YLw) 
Moderately deep sandy gravel 
(pale) 
Wahkinup Common Flats and low rises 
Yellow deep sand Katterup, Jarrahwood Common Flats and low rises 
(YLd) 
Pale deep sand Kauring, Leecherup, 
Ravenscliffe 
Minor Low sandy rises and 
flats (YLd) 
Non-saline wet soil Jasper, Noggerup, Pindalup-1 Minor Valley floors, 
depressions 
(YLvw, YLw) 
Pale deep sand 
(with coffee rock) 
Shotts, Shotts-1 Minor Flats, depressions 
(YLd, YLw) 
Yellow sandy earth Goldfields Minor Flats 
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Yanmah Subsystem 
2,992 ha  0.4% o f  the survey area 
The Yanmah Subsystem has a restricted distribution in the survey area, on the Manjimup Plateau System south 
o f  the Blackwood River between Bridgetown and Nannup. I t  consists o f  shallow (5-20 m) minor valleys. They 
are usually U-shaped with gentle sideslopes (gradients 3-10%) and broad swampy floors. The soils are loamy 
gravels, sandy gravels and deep sands with non-saline wet soils on the valley floors. 
Relief: 5-20 m Slope: 3-10% Rainfall: 1,000-1,100 mm 
Geology: Lateritic colluvium and colluvial sand 
Vegetation: Marri-jarrah (Eucalyptus calophylla-E. marginata) forest with Banksia littoralis, B. verticillata and 
paperbark (Melaleuca floribunda) on the valley floors. 
C u r r e n t  land use: State Forest 
L a n d  capability 
Much land is well drained but valley floors are swampy and subject to flooding. The barns  and loamy gravels 
have good moisture and nutrient retention. The gravels have moderate to good moisture and nutrient retention. 
Grazing: Most is good grazing country. The swampy valley floors can provide some summer feed. 
Broadscale cropping: About half can be used for cropping. Waterlogging is a limitation on valley floors. 
Horticulture: Most land can be used. Adequate water can often be obtained from dams or soaks. The poorly 
drained valley floors have potential for summer cropping, although there is a risk o f  erosion and nutrient 
pollution o f  waterways. 
Trees: Most land has potential for commercial timber. 
Rural residential: The valley floors have major limitations because o f  risk o f  flooding, and poor drainage makes 
conditions unsuitable for the disposal o f  septic effluent. There is also a risk o f  pollution from septic tanks on 
some o f  the deeper sands on the slopes. 
F u r t h e r  details 
The name was previously used by Churchward (1992). 
Full  soil-landscape symbol: 254MpYN 
This subsystem is the equivalent o f  the Yarragil upstream valleys (YGu) o f  the Darling Plateau. It merges with 
the Wheatley Subsystem downstream. 
Soil group Soil series Abundance Distribution 
L o a m y  gravel  (yellow-brown) Cumming, Cumming-1, 
Cunningham, Cundinup 
Major Sideslopes 
Modera te ly  deep sandy gravel 
(yellow-brown) 
Lennard, Lennard-1 Common Sideslopes 
Non-saline we t  soil Pindalup-1, Noggerup, Jasper, 
Tutunup 
Common Valley floors 
Yellow deep sand Katterup, Jarrahwood Minor Side, footslopes 
O t h e r  soil 
(grey-brown sand and loam) 
McAlinden, Yourdamung, 
Witchcliffe 
Minor Footslopes, valley 
floors 
Pa le  deep  sand Leecherup, Ravenscliffe Minor Headwaters, side, 
footslopes 
Modera te ly  deep sandy gravel 
(pale) 
Wahkinup Minor Sideslopes 
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Soils 
Soil groups 
Approximately 50 soil groups have been created to explain, by descriptive tenus, the main 
soils which occur in Western Australia. Definitions o f  the soil groups and their attributes are 
available (Schoknecht in prep.). Twenty-four have been identified in this survey area and are 
arranged in alphabetical order and described briefly. Their distribution and natural vegetation 
are discussed and agricultural potential summarised. 
The soil groups are defined by attributes such as texture and the change in texture with depth, 
colour, presence o f  stone or ironstone gravels, presence o f  calcium carbonate and acidity/ 
alkalinity. They are used as a way o f  communicating the common soils o f  the State at a broad 
level. When further detail is required, the soil 'building blocks' - soil series - should be used. 
The most common soil group is Loamy gravel covering 20 to 25% o f  the survey area, 
followed by Brown loamy earth (10 to 15%), Moderately deep sandy gravel (10 to 15%) and 
Friable red/brown loamy earth (10%). Pale deep sand and Yellow deep sand each cover 
approximately 5 to 10% o f  the survey area. The other soil groups individually comprise less 
than 5% o f  the area. 
Soil series 
A series defines soils with a limited range o f  morphological, chemical, physical and 
mineralogical properties that can be managed as a single unit for most present and anticipated 
land uses. 
Standardised criteria (Purdie 1995) were used to identify the soil series. Each soil series is 
listed within the appropriate soil group, and a sample profile described. The Australian Soil 
Classification (Isbell 1996) and the principal profile form (Northcote 1979) o f  each profile is 
given with its location. The p H  values were field measurements in 1:5 soil:water mixture. 
Laboratory analysis was undertaken on 16 o f  the most common soils, providing additional 
data (see Appendix 2). 
Because the soil series are grouped by soil groups, they are not presented in alphabetical 
order. The soil group to which each series belongs and page number o f  the sample profile 
descriptions is provided in Table 4 and the soil groups with their constituent soil series in 
Table 5. 
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6 
1 Example of Cundinup Soil Series, a loamy gravel near the Collie-Williams 
Road. Such soils comprise 10-15% of agricultural land in the survey area. 
2 Ferguson Soil Series, a friable red-brown loamy earth, highly prized for 
horticulture. This example is from a stonefruit orchard at Mullalyup. 
3 Deanmill Soil Series, a red-brown loamy gravel, is used for  agro orestly 
near Bridgetown. 
4 Moderately deep sandy gravels, such as this example of  Lennard Soil Series 
rom Boyup Brook, occupy about 10% of the agricultural land in the survey area. 
Shotts Soil Series is pale deep sand with coffee rock at depth. 
6 Beelerup-1 Soil Series is a brown shallow loamy duplex, this example on 
the Darling Scarp south of Donnybrook 
7 Wahkinup Series, a moderately deep sandy gravel formed over sedimentary 
rocks of the Collie Coal basin. 
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Table 4. Main soil series arranged alphabetically with soil group and page number. 
Soil series Soil group Page Soil series Soil group Page 
Allanson Pale shallow sand 173 Jasper Non-saline wet soil 164 
Balkuling Acid shallow loamy duplex 140 Katterup Yellow deep sand 178 
Beelerup Brown deep loamy duplex 141 Kauring Pale deep sand 169 
Beelerup-1 Brown shallow loamy duplex 148 Leecherup Pale deep sand 170 
Brockman Brown deep loamy duplex 142 Lennard Moderately deep sandy gravel 163 
Brookhampton Brown loamy earth 
. 
147 MeAlinden Other soil 166 
Brooklands Brown loamy earth 146 MeAlinden-1 Other soil 167 
Brynie-1 Saline wet soil 174 Malebelling Grey deep sandy duplex 156 
Cumming Loamy gravel 160 Malebelling-1 Grey deep sandy duplex 157 
Cundinup Loamy gravel 161 Mervyn Brown deep loamy duplex 142 
Cundinup-1 Brown shallow loamy duplex 149 Mervyn-1 Brown shallow loamy duplex 150 
Cunningham Loamy gravel 161 Mulukine-1 Brown deep loamy duplex 143 
Deadman Saline wet soil 175 Noggerup Non-saline wet soil 165 
Deadman-1 Saline wet soil 175 Olive Hill Stony soil 177 
Deanmill Loamy gravel 159 Olive Hill-1 Stony soil 177 
DeCampo Loamy gravel 159 Paynedale Brown loamy earth 145 
Dingup Loamy gravel 158 Pindalup-1 Non-saline wet  soil 165 
Dudinyillup Brown deep sand 144 Ravenscliffe Pale deep sand 170 
Eulanda-1 Grey deep sandy duplex 154 Shorts Pale deep sand 171 
Ferguson Friable red/brown loamy earth 152 Shotts-1 Pale deep sand 172 
Ferguson-1 Friable red/brown loamy earth 153 Tutunup Non-saline wet soil 165 
Ferndale Friable red/brown loamy earth 153 Wahkinup Moderately deep sandy gravel 162 
Fiagete Brown loamy earth 145 Witchcliffe Other soil 168 
Four Acre Brown shallow loamy duplex 149 Worsley Shallow gravel 176 
Goldfields Yellow sandy earth 179 Yalanbee Deep sandy gravel 151 
Indinup Grey deep sandy duplex 155 Yourdamung Other soil 167 
Jarrahwood Yellow deep sand 178 Yourdamung-1 Other soil 168 
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Table 5. Soil groups and constituent soil series including variants. 
Soil group 
Acid shallow loamy duplex 
Brown deep loamy duplex 
Brown deep sand 
Brown loamy earth 
Brown loamy earth (alluvial) 
Brown shallow loamy duplex 
Deep sandy gravel 
Friable red/brown loamy earth 
Grey deep sandy duplex (gritty) 
Grey deep sandy duplex (sandy) 
Loamy gravel (red-brown) 
Loamy gravel (yellow-brown) 
Moderately deep sandy gravel (pale) 
Moderately deep sandy gravel (yellow-brown 
Non-saline wet soil 
Other soil (grey-brown sand and loam 
Pale deep sand 
Pale deep sand (with coffee rock) 
Pale shallow sand 
Saline wet soil 
Shallow gravel 
Stony soil 
Yellow deep sand 
Yellow sandy earth 
Soil series in survey area 
Ballculing 
Beelerup, Brockman, Mervyn, Mulukine-1 
Dudinyillup 
Brookhampton, Brooldands 
Fiagete, Paynedale 
Beelerup-1, Cundinup-1, Four Acre, Mervyn-1, Muradup-1 
Gibbs, Gom, Yalanbee 
Ferguson, Ferguson-1, Ferndale 
Malebelling, Malebelling-1 
Eulanda-1, Indinup, Moojebin-1 
Dearunill, DeCampo, Dingup 
Cumming, Cumming-1, Cundinup, Cunningham 
Wahlcinup 
Lennard, Lennard-1 
Jasper, Noggerup, Pindalup-1, Tutunup 
McAlinden, McAlinden-1, Witchcliffe, Yourdamung, 
Yourdamung-1 
Kauring, Leecherup, Ravenscliffe 
Shotts, Shotts-1 
Allanson 
Brynie-1, Deadman, Deadman-1 
Worsley, Worsley-1 
Olive Hill, Olive Hill-1 
Jarrahwood, Katterup 
Goldfields 
Salt scald in a paddock near Muja. 
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Acid shallow loamy duplex 
The acid shallow loamy duplex soils have a shallow brown loamy topsoil over blocky pinkish 
clay at 5 to 20 cm. They are a very minor soil o f  the survey area, covering well under 1% of 
agricultural land. They occur below lateritic breakaways, mainly in the Boyup Brook Valleys, 
only in small patches, usually less than 10 m wide. 
The dominant natural vegetation is a woodland o f  wandoo (Eucalyptus wandoo) and jarrah 
(E. marginata). Marri (E. calophylla) may also be present. 
The acid shallow loamy duplex soils have very poor agricultural properties. They provide 
unsuitable conditions for the growth o f  most crops, trees and pastures and have a high risk of 
soil erosion. They provide poor rooting conditions, tend to set hard and can be saline, sodic, 
acid and water repellent. Although occurring in small isolated patches they can represent 
problem areas on farms, especially in the Boyup Brook district. One series has been 
identified: 
Balkuling Series Acid shallow loamy duplex 
with blocky pinkish clay at 5-20 cm 
Australian Soil Classification: Ferric Magnesic-Natric Red Kurosol 
Principal Profile Form: Dr3.21 
Sample profile: WBW1140, located on a mid-slope (6% gradient) below a lateritic 
breakaway on the Sandalwood Subsystem (SD) on Reservoir Road, Boyup Brook. See 
Appendix 2 for chemical and physical analysis. 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (7.5YR 5/2) gravelly fine to coarse grained sandy loam with moderate 
organic matter; hardsetting with weak crumb peds; 40% ironstone gravel 
(2-25 mm); clear boundary. 
A3c 10-20 Brown (7.5YR 5/4) sandy gravel (medium to coarse grained sandy loam with 60% 
ironstone gravel o f  5-30 mm); weak crumb peds with a sandy fabric; clear boundary. 
B1 20-30 Reddish yellow (5YR 6/6) light-medium clay with 20% grey mottles; weak to 
moderate rough-faced polyhedral peds; clear boundary. 
B21t 30-90 Yellowish red (5YR 5/8) medium clay with 20% red and yellow mottles; strong 
smooth-faced polyhedral to blocky peds; gradual boundary. 
B22t 90+ Pinkish white (5YR 8/2) medium clay with 50% red, orange and yellow mottles; 
strong smooth-faced polyhedral to blocky peds. 
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Brown deep loamy duplex 
These soils have a brown loamy topsoil with clear boundary to a yellow, brown or red clay at 
30-60 cm. They cover less than 5% o f  agricultural land in the survey area and are most 
common in the Boyup Brook Valleys but can occur anywhere that stripping has resulted in 
new soils from fresh rock. The parent material is usually granite or gneiss, but sometimes 
sandstone. Rock outcrops are often present nearby. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and some jarrah 
(E. marginata). Flooded gum (E. rudis), wandoo (E. wandoo) and blackbutt (E. patens) may 
also be  present. 
They are usually good agricultural soils although hardsetting topsoils and perched watertables 
can be  a problem. Where a sodic clay subsoil is present the capability can be adversely 
affected. The extent and severity o f  these sodic clays has not been determined. The four most 
common soil series are: 
Beelerup Series Sodic yellow-brown 
deep loamy duplex 
Austral ian Soil Classification: Mesotrophic Mottled-Subnatric Yellow Sodosol 
Principal  Profile Form: Dy3.12 
Sample profile: WBW994, on a lower slope (6% gradient) on the granitic slopes phase o f  the 
Newlgalup Subsystem (NWg) on Area Road, Dinninup. See Appendix 2 for chemical and 
physical analysis. 
Horizon Depth  (cm) Description 
Ap 0-10 Dark brown (7.5YR 3/2) fine-medium grained sandy loam with high organic matter; 
apedal massive breaking into crumb peds with a sandy fabric; p H  6.0; ESP 3; clear 
boundary. 
A3 10-50 Yellowish brown (10YR 5/4) fine to medium grained, sandy loam; apedal massive 
with pores; 5% ironstone gravel (2-5 mm); pH 6.5; ESP 3; clear boundary. 
B21t 50-60 Brownish yellow (10YR 6/6) gravelly medium-coarse grained sandy clay with 10% 
red mottles; apedal, massive with sandy fabric; 20% ironstone and quartz fragments 
(2-40 mm); p H  7.0; ESP 7; gradual boundary. 
B22t 60-90 Yellowish brown (10YR 5/6) silty medium clay with 40% yellow and red mottles; 
moderate to strong, large smooth-faced prismatic peds; p H  7.0; ESP 12; clear 
boundary. 
B23t 90-110 Light grey (2.5Y 7/2) silty medium clay with 40% yellow and brown mottles; 
moderate to strong large smooth-faced prismatic peds; p H  7.0; ESP 14. 
B23t 110-130 Silty light clay with 40% red mottles; moderate to large smooth-faced blocky peds; 
ESP 13. 
C 130+ White indurated pallid zone clay. 
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Brockman Series Yellow-brown 
deep loamy duplex 
Australian Soil Classification: Mottled Mesotrophic Brown Chromosol 
Principal Profile Form: Db2.12 
Sample profile: WBW570, located on a lower slope (23%) on the steep slopes phase o f  the 
Bridgetown Subsystem (BT5) on Brockman Highway, Bridgetown. 
Horizon Depth (cm) Description 
Al 0-10 Dark grey (10YR 4/1) fine grained sandy loam with high organic matter; weakly 
massive breaking into crumb peds; p H  5.5; gradual boundary. 
A3 10-30 Dark greyish brown (10YR 4/2) fine grained sandy loam; weakly massive with 
sandy fabric and pores; p H  6.0; clear boundary. 
B21t 30-45 Dark yellowish brown (10YR 4/6) stony, fine grained sandy light clay; 50% gneiss 
fragments and stones (10-90 mm); p H  7.0; gradual boundary. 
B22t 45-90 Dark yellowish brown (10YR 4/6) light clay with 20% grey mottles, 5% ironstone 
gravel (2-10 mm); p H  7.0; gradual boundary. 
B23t 90+ Yellowish brown (10YR 5/6) light clay with 20% red and grey mottles. 
Mervyn Series Alluvial yellow-brown 
deep loamy duplex 
Australian Soil Classification: Mottled Mesotrophic Brown Chromosol 
Principal Profile Form: Db2.62 
Sample profile: WBW879, located on a valley floor o f  the Yarragil Subsystem (YG) on 
Wheatley Road, Bridgetown. 
Horizon Depth (cm) Description 
Al 0-25 Very dark grey (10YR 3/1) fine grained sandy loam with high organic matter; 
weakly massive to crumb peds; pH 5.5; clear boundary. 
A3 25-45 Dark brown (7.5YR 3/4) fine grained, light sandy clay loam; apedal ; massive and 
porous; p H  6.0; clear boundary. 
B1 45-60 Brown (10YR 4/3) light clay with 30% faint yellow and grey mottles; apedal 
massive and porous; p H  6.0; gradual boundary. 
B2t 60+ Yellowish brown (10YR 5/4) medium-heavy clay with 50% orange mottles; 
p H  6.0. 
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Mulukine-1 Series Gritty yellow-brown 
deep loamy duplex 
Australian Soil Classification: Mottled Mesotrophic Yellow Chromosol 
Principal Profile Form: Dy3.12 
Sample profile: WBW954, on an upper slope (10% gradient) on the granitic slopes phase of 
the Newlgalup Subsystem (NWg) on Dalmore Road, Winnejup. 
Horizon Depth  (cm) Description 
Al 0-10 Black (10YR 2/1) very coarse grained sandy loam containing high organic matter; 
crumb peds with a sandy fabric; 5% quartz fragments (2-10 mm); p H  5.5; gradual 
boundary. 
B2t 10-25 Dark greyish brown (10YR 4/2) clayey gravel (very coarse grained light sandy clay 
loam with 60% quartz fragments o f  2-50 mm); weak rough-faced polyhedral peds; 
p H  6.0; clear boundary. 
2A3b 25-45 Brown (10YR 5/3) gravelly very coarse grained clayey sand with 20% faint orange 
mottles; 50% quartz fragments (2-50 mm); pH 6.0; clear boundary. 
2B2tb 45-60 Brownish yellow (10YR 6/6) light-medium clay with some coarse sand grains and 
40% orange mottles; pH 6.5; gradual boundary. 
2Cr 60+ Weathered granite. 
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Brown deep sand 
The brown deep sands are alluvial soils which have formed on deposits in drainage 
depressions and on river terraces. These sands are not very common, covering approximately 
1% o f  agricultural land in the survey area. They are most common along the Blackwood 
River but may also be found on any o f  the valley units. 
The dominant natural vegetation is a forest or woodland o f  jarrah (Eucalyptus marginata) and 
marri (E. calophylla), blackbutt (E. patens) and flooded gum (E. rudis). 
Brown deep sands are well drained, but have poorer nutrient and moisture holding 
characteristics than the brown loamy earths. One major series has been identified: 
Dudinyillup Series Alluvial brown deep sand 
Australian Soil Classification: Basic Arenic Orthic Tenosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW1050, located on an alluvial terrace o f  the Condinup Subsystem (CP), 
on Terry Road, Boyup Brook. 
Horizon Depth (cm) Description 
Al 0-20 Dark greyish brown (10YR 4/2) fine grained loamy sand with moderate organic 
matter; weak crumb structure with a sandy fabric; no stones or gravel; 
p H  5.5; gradual boundary. 
B1 20-60 Dark yellowish brown (10YR 4/4) fine grained loamy sand; apedal single grained 
to weakly massive with a sandy fabric; pH 6.0; gradual boundary. 
B2w 60-100 Brownish yellow (10YR 6/6) fine grained loamy sand; apedal single grained to 
weakly massive with a sandy fabric; p H  6.0; gradual boundary. 
—2Bt 100+ Brownish yellow (10YR 6/8) fme grained sandy light clay; p H  5.5. 
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Brown loamy earth 
Alluvial 
The brown loamy earths are alluvial soils which have formed on deposits in drainage 
depressions and on river terraces. They consist o f  a loamy topsoils grading into a clayey 
subsoils. These soils cover less than 5% o f  agricultural land in the survey area, being most 
prominent on the flats and terraces o f  major rivers such as the Preston and Capel where they 
have been extensively planted to orchards. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and flooded gum 
(E. rudis). Jarrah (E. marginata) and blackbutt (E. patens) are also sometimes present. 
They are well drained, relatively fertile and have good moisture-holding characteristics. They 
are suitable for most agricultural pursuits. The two most common soil series are: 
Fiagete Series Alluvial red-brown loamy earth 
Australian Soil Classification: Haplic Mesotrophic Red Kandosol 
Principal Profile Form: Gn2.12 
Sample profile: WBW247, located on an alluvial terrace o f  the Preston Subsystem (PR) on 
Joshua Creek Road, Joshua Creek. 
Horizon Depth (cm) Description 
Al 0-7 Dark reddish brown (5YR 3/3) fine grained sandy loam with high organic matter 
and moderate crumb peds; pH 6.5; clear boundary. 
B1 7-55 Red (2.5YR 4/6) fine grained sandy clay loam; weakly massive and porous; 
p H  6.5; gradual boundary. 
B21t 55-70 Red (2.5YR 5/8) fine grained sandy light clay; p H  6.0; gradual boundary. 
B22t 70+ Red (2.5YR 5/8) medium-heavy clay; p H  7.0. 
Paynedale Series Alluvial yellow-brown loamy earth 
Australian Soil Classification: Haplic Mesotrophic Brown Kandosol 
Principal Profile Form: Gn2.62 
Sample profile: WBW205, located on an alluvial terrace o f  the Darradup Subsystem (DP) on 
White Road, Cundinup. 
Horizon Depth (cm) Description 
Al 0-10 Very dark greyish brown (10YR 3/2) fine grained sandy loam with high organic 
matter content and moderate crumb peds; p H  5.5; clear boundary. 
B1 10-50 Dark brown (7.5YR 4/4) fine grained sandy clay loam; apedal massive and porous; 
p H  6.0; gradual boundary. 
B2t 50+ Strong brown (7.5YR 4/6) fine grained sandy light-medium clay with 30% yellow 
mottles; apedal massive and porous; p H  7.0. 
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Brown loamy earth 
Non-alluvial 
These soils have a brown loamy topsoil over yellow-brown clay and cover approximately 
10% o f  agricultural land in the survey area. They are very common in dissected terrain where 
stripping has resulted in soils developing from fresh rock. They are most abundant on lower 
slopes and footslopes, but also common on mid to upper slopes and ridge crests. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and jarrah 
(E. marginata. Flooded gum (E. rudis), wandoo (E. wandoo) and blackbutt (E. patens) may 
also be present. 
The soils are moderately well drained, relatively fertile and have good moisture-holding 
characteristics. They are suitable for most agricultural pursuits. The two most common soil 
series are: 
Brooklands Series Brown loamy earth 
Australian Soil Classification: Haplic Mesotrophic Brown Kandosol 
Principal Profile Form: Gn2.42 
Sample profile: WBW771, located on a footslope (19% gradient) on the steep slopes phase of 
the Bridgetown Subsystem (BT5) on Nannup-Balingup Road, Balingup. 
Horizon Depth  (cm) Description 
Al 0-15 Very dark grey (10YR 3/1) fine-medium grained sandy loam with high organic 
matter; apedal massive with an earthy fabric; 5% quartz fragment (2-5 mm); 
pH 6.5; gradual boundary. 
B1 15-30 Dark brown (7.5YR 3/4) stony fine grained sandy clay loam; weakly massive with 
earthy.fabric with occasional weak polyhedral peds; 5% quartz fragments 
(2-5 mm); p H  6.5; gradual boundary. 
B2 it 30-60 Brown (7.5YR 4/4) stony fine grained sandy light clay; weakly massive with earthy 
fabric with occasional weak polyhedral peds; 5% quartz fragments 
(2-20 mm); p H  7.0; gradual boundary. 
B22t 60+ Strong brown (7.5YR 4/6) light-medium clay with 40% red mottles; weak 
polyhedral peds with an earthy fabric; 5% quartz fragments (2-5 mm). 
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Brookhamp ton Series Brown loamy earth 
with structured subsoil 
Australian Soil Classification: Haplic Mesotrophic Brown Dermosol 
Principal Profile Form: Gn4.72 
Sample profile: WBW715, footslope (8% gradient) on the footslope phase o f  the Balingup 
Subsystem (BLf) on Upper Capel Road, Capeldene. 
Horizon Depth  (cm) Description 
Al 0-25 Very dark greyish brown (10YR 3/2) fine grained sandy loam with moderate organic 
matter; crumb peds with a sandy fabric; 5% gneiss and quartz fragments (2-5 mm); 
pH 6.0; gradual boundary. 
BI 25-40 Dark yellowish brown (10YR 3/6) gravelly fine grained light sandy clay loam; weak 
golyhedral peds with an earthy fabric; 30% quartz and gneiss fragments 
(2-30 mm); pH 6.0; gradual boundaiy. 
B21t 40-80 Dark yellowish brown (10YR 4/6) gravelly fine grained sandy clay loam; weak 
moderate polyhedral peds with an earthy fabric; 50% quartz and gneiss fragments 
(2-30 mm); p H  6.0; gradual boundary. 
B22t 80+ Dark yellowish brown (10YR 4/6) fine grained sandy light clay with 30% red 
mottles, moderate rough-faced polyhedral peds; 5% quartz and gneiss fragments 
(2-5 mm); pH 6.0. 
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Brown shallow loamy duplex 
These soils have a brownish sandy loam to sandy clay loam topsoil over red-brown or yellow- 
brown clay at 5 to 25 cm. They cover less than 5% o f  agricultural land in the survey area and 
occur where dissection has resulted in parent material o f  fresh rock. They appear to be most 
common on upper to mid-slopes or crests, often at the break o f  slope and mainly occurring in 
small pockets. They rarely cover large areas. In some places they occur where other loams 
have lost topsoil due to water erosion. They are also present on alluvial flats. 
The dominant natural vegetation is marri forest (Eucalyptus calophylla). Wandoo 
wandoo), flooded gum (E. rudis) and jarrah (E. marginata) may also be present. Wandoo 
becomes dominant to the east. 
The brown shallow loamy duplex soils support reasonable pasture growth but waterlogging 
may be a problem in orchards. The surface is often hardsetting. They are often referred to as 
heavy soils, and sometimes clays. The most common soil series identified are: 
Beelerup-1 Series Yellow-brown 
shallow loamy duplex 
Australian Soil Classification: Haplic Eutrophic Brown Chromosol 
Principal Profile Form: Db1.12 
Sample profile: WBW1202, on a mid-slope (4% gradient) on the low slopes phase o f  the 
Dickson Subsystem (DS3) on Upper Capel Road, Donnybrook. See Appendix 2 for chemical 
and physical analysis. 
Horizon Depth (cm) Description 
Al 0-5 Very dark brown (10YR 2/2) silty loam with moderate organic matter content; 
apedal massive to weak crumb peds; 3% quartz fragments; p H  5.0; gradual 
boundary. 
A3 5-15 Dark brown (7.5YR 3/2) fme to medium grained sandy loam; apedal massive with 
sandy fabric; 5% quartz and ironstone fragments; p H  5.5; gradual boundary. 
B21t 15-25 Strong brown (7.5YR 5/6) fine grained sandy clay loam; apedal massive with 
sandy fabric; 3% quartz and ironstone fragments; p H  6.0; clear boundary. 
B22t 25-50 Strong brown (7.5YR 4/6) medium clay; moderate polyhedral peds; 5% quartz and 
ironstone fragments; p H  6.0; gradual boundary. 
B23t 50-70 Strong brown (7.5YR 4/6) medium clay; moderate smooth-faced polyhedral peds; 
5% quartz and ironstone fragments; p H  6.5; gradual boundary. 
Cr 70+ Weathered dolerite. 
148 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Cundinup-1 Gravelly brown 
shallow loamy duplex 
Australian Soil Classification: Ferric Mesotrophic Yellow Chromosol 
Principal Profile Form: Dy2.52 
Sample profile: WBW322, on a lower slope mid-slope (7% gradient) on the Grimwade 
Subsystem (GR) on Gardin Court Road, Henty Brook. 
Horizon Depth (cm) Description 
Al 0-8 Dark brown (7.5YR 4/4) gravelly fine to medium grained sandy loam with 
moderate organic matter; crumb peds; 40% ironstone and quartz gravel (2-15 mm); 
p H  6.5; clear boundary. 
B2 1 tc 8-55 Strong brown (7.5YR 5/8) gravelly light clay; apedal massive to weak polyhedral 
peds; 40% ironstone and quartz gravel (2-15 mm); p H  6.5; gradual boundary. 
B22t 55-70 Brownish yellow (10YR 6/6) light clay; weak polyhedral rough-faced peds; 5% 
quartz and ironstone fragments (2 mm); p H  7.0; gradual boundary. 
B23t 70+ Light yellowish brown (10YR 6/4) sandy clay; weak rough-faced polyhedral peds; 
5% quartz and ironstone fragments; p H  6.5. 
Four Acre Series Red-brown 
shallow loamy duplex 
Australian Soil Classification: Haplic Mesotrophic Red Chromosol 
Principal Profile Form: Dr2.52 
Sample profile: WBW294, located on an upper slope (12% gradient) on the moderate slopes 
phase o f  the Balingup Subsystem (BL4) on Coalfields Highway, Roelands. 
Horizon Depth (cm) Description 
Al 0-15 Dark reddish brown (2.5YR 3/4) sandy loam with high organic matter content; 
hardsetting with moderate crumb peds; 0-10% ironstone gravel (2-10 mm); 
pH 6.0; clear boundary. 
B21t 15-50 Red (2.5YR 4/8) light clay; weak polyhedral peds; 2 %  ironstone gravel (2-15 
mm); p H  7.0; gradual boundary. 
B22t 50+ Red (2.5YR 5/8) light clay; weak polyhedral peds; 2 %  quartz fragments 
(2-25 mm); p H  7.0. 
Muradup-1 Series 
Similar to Four Acre Series but sodic subsoil (Eutrophic Subnatric Red Sodosol). Usually 
found over dolerite dykes. 
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Mervyn-1 Alluvial brown 
shallow loamy duplex 
Australian Soil Classification: Mottled Mesotrophic Brown Chromosol 
Principal Profile Form: Dy3.12 
Sample profile: WBW242, on an alluvial terrace on the Preston Subsystem (PR), on  Crooked 
Brook Road, Crooked Brook. 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (10YR 3/3) sandy clay loam with high organic matter content and 
crumb peds; p H  6.0; clear boundary. 
B21t 10-50 Brown (7.5YR 5/4) medium clay with moderate polyhedral peds; pH 6.0; gradual 
boundary. 
B22t 50+ Strong brown (7.5YR 5/6) light-medium clay with 20% faint orange and red 
mottles; weak-moderate polyhedral peds; p H  6.0. 
Note: Similar soils with gradational profiles are often associated with the shallow loamy 
duplex soils. These have a brown loamy topsoil grading into a clayey subsoil at 10-25 cm. 
They are usually Dermosols. 
150 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Deep sandy gravel 
These soils consist o f  a yellowish brown sand or clayey sand topsoil with 20-80% ironstone 
gravel which extends to depths o f  80 cm or more. They cover less than 5% o f  the agricultural 
land in the survey area. They are often found in pockets on ridges or upper slopes adjacent to 
outcrops ferruginous duricrust. 
The dominant natural vegetation is forest or woodland o f  jarrah (Eucalyptus marginata) and 
bull banksia (B. grandis). 
Deep sandy gravels are generally considered to be moderate cropping and pasture soils, with 
moisture availability being their major limitation. One major soil series and two minor series 
have been identified: 
Yalanbee Series Yellow-brown deep sandy gravel 
Australian Soil Classification: Basic Ferric Orthic Tenosol 
Principal Profile Form: KS-Uc5.11 
Sample profile: WBW993, located on an upper slope on the ironstone gravel ridge phase of 
the Dalmore Subsystem (DMi) on Area Road, Dinninup. See Appendix 2 for chemical and 
physical analysis. 
Horizon Depth  (cm) Description 
Alc 0-5 Very dark grey (10YR 3/1) gravelly loamy fine-medium grained sand with high 
organic matter; weak crumb peds with a sandy fabric; 50% smooth-faced ironstone 
gravel (2-20 mm); pH 5.5; gradual boundary. 
B21c 5-85 Yellowish brown (10YR 5/4) gravelly clayey fine-medium grained sand; apedal single 
grained with a sandy fabric; 50% smooth-faced ironstone gravel (2-20 mm); p H  6.5; 
gradual boundary. 
B22c 85-110 Yellowish brown (10YR 5/4) sandy gravel (fine-coarse grained clayey sand matrix 
with 70% smooth-faced ironstone gravel o f  2-20 mm); apedal single grained with a 
sandy fabric; p H  7.0; clear boundary. 
B2cm 110-145 Yellow (10YR 7/6) loamy gravel (sandy loam matrix with 80% ironstone gravel of 
2-25 mm) and duricrust; pH 5.0; clear boundary. 
2B2t 145-160+ Light grey (5Y 7/1) heavy clay with 40% red mottles; apedal massive to weak smooth- 
faced polyhedral peds; 5% ironstone gravel; p H  5.0; gradual boundary to pallid zone. 
Gorn Series Pale deep sandy gravel 
Australian Soil Classification: Basic Ferric Bleached-Orthic Tenosol 
Principal Profile Form: KS-Uc2.12 
Minor soil similar to Yalanbee Series but white to light grey in colour. 
Gibbs Series Deep sandy gravel over sandy loam 
Australian Soil Classification: Ferric-Eutrophic Brown Kandosol 
Principal Profile Form: KS-Uc5.11, KS-Uc2.42 
Similar to Yalanbee Series, but texture increases to sandy loam at 30 to 80 cm (and may 
increase to sandy clay loam). 
151 
WELLINGTON-BLACKWOOD LAND RESOURCES SURVEY 
Friable red/brown loamy earth 
These soils have a reddish brown loamy topsoil grading into a reddish coloured clay subsoil at 
30 cm or more. They cover approximately 10% o f  agricultural land in the survey area. They 
are very common in the valleys and dissected terrain where stripping has resulted in soils 
being developed on fresh rock. They are mostly found on sideslopes and footslopes, but also 
occur on ridge crests. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and jarrah (E. 
marginata). Peppermints (Agonis flexuosa), flooded gum (E. rudis) and blackbutt (E. patens) 
may also be present. Bracken fern (Pteridium esculentum) often grows as an understorey. 
Friable red/brown loamy earths are well drained, relatively fertile and have good moisture- 
holding characteristics. They are suitable for most agricultural pursuits and highly prized for 
horticulture. The two most common soils are: 
Ferguson Series Friable red/brown loamy earth 
Australian Soil Classification: Haplic Mesotrophic Red Kandosol 
Principal Profile Form: Gn2.12 
Sample profile: WBW991, on a lower slope on the low slopes phase o f  the Balingup 
Subsystem (BL3) on Hawter Road, Mullalyup. See Appendix 2 for chemical and physical 
analysis. 
Horizon epth (cm) Description 
Ap 0-15 Dark reddish brown (5YR 3/3) fine grained sandy loam with high organic matter 
content; moderate crumb peds; p H  5.5; clear boundary. 
A3 15-25 Dark reddish brown (5YR 3/4) fine grained sandy clay loam; apedal massive with an 
earthy fabric; pH 6.5; gradual boundary. 
B21t 25-70 Red (2.5YR 4/6) fine grained sandy light clay; apedal massive with an earthy fabric; 
pH 6.5; gradual to clear boundary. 
B22t 70-90 Red (2.5YR 4/6) light clay; apedal; massive with an earthy fabric; p H  6.5; gradual 
boundary. 
B23t 90-110 Red (2.5YR 4/6) light clay; apedal; massive with an earthy fabric; p H  7.0; gradual 
boundary. 
D 110+ Red (2.5YR 4/6) gravelly clay. 
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Ferguson-I Soil Series Friable red/brown loamy earth 
over weathered bedrock 
Austral ian Soil Classification: Haplic Mesotrophic Red Kandosol 
Principal  Profile Form: Gn2.12 
Sample profile: WBW284, located on a mid-slope (22%) on the Balingup Subsystem 
moderate slopes phase (BL4) on Beela Road, Brunswick. 
Horizon Depth  (cm) Description 
Ap 0-15 Dark reddish brown (5YR 3/2) fine-medium grained sandy loam with high organic 
matter content; moderate crumb peds; 5% gneiss and quartz fragments 
(2-10 mm); pH 7.5; clear boundary. 
B1 15-40 
, 
Dark reddish brown (5YR 3/2) gravelly medium grained sandy clay loam; weak 
crumb peds; 25% gneiss and quartz fragments (5-40 mm); p H  6.5; gradual 
boundary. 
B2t 40-70 Yellowish red (5YR 4/6) coarse grained sandy light clay; weak polyhedral to 
crumb ped; p H  7.0; gradual boundary to weathered gneiss. 
Cr 70+ Weathered gneiss. 
Ferndale Series Friable red/brown loamy earth 
with structured subsoil 
Austral ian Soil Classification: Haplic Mesotrophic Red Dermosol 
Principal Profile Form:  Gn3.12 
Sample profile: WBW989, on a ridge crest (3% gradient) on the ironstone gravel ridge phase 
o f  Hester Subsystem (HRi) on Wheatley Road, Bridgetown. See Appendix 2 for chemical 
and physical analysis. 
Horizon Depth  (cm) Description 
Al 0-10 Reddish brown (5YR 4/3) fine grained sandy loam with high organic matter; moderate 
crumb peds; 5% ironstone gravel (5-20 mm); p H  6.5; gradual boundary. 
B1 10-30 Yellowish red (5YR 4/6) fine grained sandy clay loam; weak crumb t o  polyhedral 
peds; 5% ironstone gravel (5-20 mm); pH 6.5; gradual boundary. 
B2t 30-60 Yellowish red (5YR 5/8) light clay with 10% faint orange mottles; weak smooth-faced 
polyhedral peds; p H  6.5; gradual to clear boundary. 
B22t 60-120 Yellowish red (5YR 5/8) light clay with 30% red and yellow mottles; moderate 
smooth-faced polyhedral peds; 2% gneiss and ironstone fragments (2-15 mm); 
p H  6.5; gradual boundary. 
C 120+ Yellowish clay. 
Note: The surface horizon can become hardsetting following cultivation or trampling by  livestock. In such 
cases the soils may be better placed in the red loamy earth group.  Some red loamy duplex soils are found in 
association with the friable red-brown loamy earths. Because these duplex soils generally have porous clayey 
subsoils with few drainage restrictions, they have not been identified separately. 
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Grey deep sandy duplex 
In this report the grey deep sandy duplex soils have been divided into two subgroups, one 
with a fine to medium grain sandy topsoil and one with gritty sandy topsoil. 
Sandy topsoil 
These consist o f  grey surfaced, light grey to white sands overlying clays at 30 to 80 cm. A 
clear boundary between the sand and clay horizons differentiates them from the pale deep 
sands. These soils cover <5% o f  agricultural land in the survey area and occur on poorly 
drained flats, footslopes and valley floors. On crests, upland flats and slopes associated with 
laterite, a bleached sand over gravelly clay is sometimes found. 
The dominant natural vegetation is a woodland o f  paperbarks (Melaleuca sp) .  Flooded gum 
(Eucalyptus rudis) and Christmas tree (Nuytsia floribunda) are often present. On the bleached 
sand over gravelly clay, a woodland or low forest o f  jarrah (E. marginata), marri (E. 
calophylla) and bull banksia (B. grandis) is usual. 
The grey deep sandy duplex soils have poor moisture holding characteristics and fertility. 
They are not considered to have high agricultural value. The two common soil series are: 
Eulanda-1 Series Grey deep sandy duplex 
with gravel 
Australian Soil Classification: Bleached-Ferric Mesotrophic Grey Chromosol 
Principal Profile Form: (KS-)Dy5.42, 5.82, 5.85 
Sample profile: WBW708, located on a well drained rise on the wet phase o f  the Wilga 
Subsystem (WGw) on Boyup Brook Road, McAlinden. 
Horizon Depth  (cm) Description 
Al 0-10 Very dark grey (7.5Y 3/0) medium-coarse grained sand with moderate organic 
matter; apedal single grained with a sandy fabric; p H  5.0; clear boundary. 
A2ec 10-35 Light grey (10YR 7/1) medium-coarse grained sand; apedal single grained to 
weakly massive with a sandy fabric; pH 6.5; clear boundary. 
A3c 35-55 Pale brown (10YR 6/3) gravelly medium-coarse grained sand; apedal single 
grained to  massive, with a sandy fabric; 50% rough-faced ironstone gravel 
(2-15 mm); pH 6.5; clear boundary. 
B2tc 55+ Very pale brown (10YR 8/3) gravelly sandy light clay with 30% distinct orange 
mottles; 30% rough-faced ironstone gravel (2-5 mm); pH 7.0. 
Moojebin-1 Series 
Similar to Eulanda-1 Series but with yellow rather than grey subsoil (Ferric Mesotrophic 
Yellow Chromosol) 
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lndinup Series Grey deep sandy duplex 
with sodic mottled clay 
Australian Soil Classification: Mesotrophic Mottled-Subnatric Grey Sodosol 
Principal Profile Forms: Dy4.8, Dy5.8 
Sample profile: WBW1200, located on a footslope on the sandy slope phase o f  the 
Newlgalup Subsystem (NWs) on Asplins Siding Road, Boyup Brook. See Appendix 2 for 
chemical and physical analysis. 
Horizon Depth (cm) Description 
Ah 0-15 Very dark grey-brown (10YR 3/1) fine to medium-grained sand with high organic 
matter content; apedal; single grained with a sandy fabric; pH 6.5; clear boundary. 
A2e 15-75 Light grey (10YR 7/2) fine to medium-grained sand; apedal; single-grained with a 
sandy fabric; pH 6.5; clear boundary. 
B2tgl 75-120 Light greenish grey (5G 7/1) coarse-grained sandy clay loam; apedal; massive with 
tongues o f  white sand; pH 6.5; gradual boundary. 
B2tg2 120+ Light greenish grey (5G 7/1) fine to medium-grained sandy clay with distinct orange 
and red mottles; pH 7.0. 
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Gritty topsoil 
These soils have a brown coloured gritty sand topsoil with a clear boundary to a clay subsoil 
at 30 to 60 cm. They cover less than 5% o f  agricultural land in the survey area and are found 
on slopes and crests in dissected granitic terrain, most commonly in the Boyup Brook Valleys. 
They are usually formed from weathered granite, and rock outcrops are often nearby. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and jarrah 
(E. marginata) and wandoo (E. wandoo). Flooded gums and sheoaks may also be present. 
The soils are reasonable for agriculture although hardsetting topsoils and perched watertables 
can be limitations. They can also have moisture retention problems and are susceptible to 
erosion. The extent o f  sodicity in the subsoil has not yet been determined. The two most 
common soil series currently identified are: 
Malebelling Series Gritty pale grey deep sandy duplex 
Australian Soil Classification: Mesotrophic Mottled-Subnatric Grey Sodosol 
Principal Profile Form: Dy5.12 
Sample profile: WBW1130, on an upper slope on the granitic slopes phase o f  the Newlgalup 
Subsystem (NWg) on Bridgetown Road, Boyup Brook. 
Horizon Depth  (em) Description 
Al 0-10 Very dark grey (10YR 3/1) medium to very coarse-grained loamy sand with 
high organic matter; weak crumb peds with a sandy fabric; p H  5.0; gradual 
boundary. 
Al2 10-25 Dark greyish brown (10YR 4/2) very coarse-grained loamy sand with low 
organic matter; apedal massive with sandy fabric; 5% quartz fragments 
(5 mm); p H  5.5; gradual boundary. 
A3 25-40 Pale brown (10YR 6/3) very coarse-grained clayey sand; apedal massive with 
sandy fabric; 5% quartz fragments (5 mm); pH 6.0; sharp boundary. 
B21t 40-75 Light grey (10YR 7/2) very coarse-grained sandy medium-heavy clay with 10% 
yellow and red mottles; strong smooth-faced polyhedral peds; p H  6.0; gradual 
boundary. 
B22t 75-100 Light grey (10YR 7/2) very coarse grained sandy medium-heavy clay with 30% 
yellow and red mottles; strong smooth-faced polyhedral peds; p H  6.0; gradual 
boundary. 
Cr 100+ Weathered granite. 
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Malebelling-1 Series Gritty grey deep sandy duplex 
Australian Soil Classification: Haplic Mesotrophic Yellow Chromosol 
Principal Profile Form: Dy2.12 
Sample profile: WBW996, located on a mid-slope (gradient 16%) on the steep slopes phase 
o f  the Newlgalup Subsystem (NW4) on Wheatley-Waters Road, Winnejup. 
Horizon Depth (cm) 
. 
Description 
Al 0-10 Very dark greyish brown (10YR 3/2) fine-coarse grained loamy sand with high 
organic matter; crumb peds with a sandy fabric; 10% quartz and ironstone 
fragments (2-15 mm); pH 5.0; clear boundary. 
Al2 10-25 Dark yellowish brown (10YR 4/6) fine-coarse grained clayey sand with low 
organic matter; weakly massive breaking into crumbs with a sandy fabric; 15% 
quartz and granitic fragments (2-30 mm); pH 5.5; gradual boundary. 
A3 25-40 Yellowish brown (10YR 5/8) fine-very coarse grained clayey sand; apedal 
massive with sandy fabric; 15% quartz and granitic fragments (2-15 mm); pH 
6.0; sharp boundary. 
B2t 40-50 Brownish yellow (10YR 6/8) coarse-grained sandy clay; weak rough-faced 
polyhedral peds; pH 6.0; clear boundary. 
Cr 50+ Weathered granite. 
Note: Shallow grey sandy duplex soils (gritty) are sometimes found associated with the grey 
deep sandy duplex soils (gritty) but are not common in the survey area. They have a similar 
profile, but the sandy topsoil is usually 15-25 cm deep. 
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Loamy gravel 
In the report the loamy gravel soils have been divided into two subgroups, one with a red- 
brown coloured topsoils and one with a yellow-brown coloured topsoil. 
Red-brown coloured 
These soils have a gravelly reddish brown loamy topsoil with 20-80% ironstone gravel over a 
reddish clay. They cover approximately 10% o f  agricultural land in the survey area. They 
appear to have formed where a mantle o f  lateritic colluvium covers material weathered from 
fresh rock, usually on upper valley slopes below laterite plateaux. They become increasingly 
common south o f  Greenbushes. 
The dominant natural vegetation is forest o f  marri (Eucalyptus calophylla) and jarrah 
(E. marginata). Other trees can be blackbutt (E. patens), wandoo (E. wandoo) and karri 
(E. diversicolor), which becomes dominant south o f  Manjimup. The forest often has a dense 
canopy and understorey with peppermints (Agonis flexuosa), grass trees (Xanthorrhoea 
preissii) and Bossiaea sp. 
Red-brown loamy gravels are well drained, relatively fertile with good moisture-holding 
characteristics. They are suitable for most agricultural pursuits. The three most common soil 
series are: 
Din gup Series Red-brown loamy gravel 
with structured subsoil 
Australian Soil Classification: Ferric Mesotrophic Red Dermosol 
Principal Profile Form: Gn3.12 
Sample profile: WBW937, on a mid-slope (gradient 10%) on the downstream phase o f  the 
Yarragil Subsystem (YGd) on Williams Road, Collie. See Appendix 2 for chemical and 
physical analysis. 
Horizon Depth  (cm) Description 
Alc 0-10 Dusky red (2.5YR 3/2) gravelly fine grained sandy loam with high organic matter; 
moderate crumb peds; 40% smooth-faced ironstone gravel (2-20 mm); p H  6.0; 
gradual boundary. 
A3c 10-25 Red (2.5YR 4/6) gravelly fine grained sandy loam; moderate crumb peds; 50% 
smooth-faced ironstone gravel (2-20 mm); pH 6.0; gradual boundary. 
Blc 25-40 Red (2.5YR 4/6) clayey gravel (fine grained sandy clay loam matrix with 60% 
smooth-faced ironstone gravel o f  2-25 mm); moderate crumb peds; pH 6.0; gradual 
boundary. 
B12c 40-55 Red (2.5YR 4/8) clayey gravel (medium grained sandy light clay matrix with 60% 
smooth-faced ironstone gravel o f  2-30 mm); weakly massive breaking into crumb 
peds; p H  6.0; gradual boundary. 
B21tc 55-70 Red (2.5YR 4/8) gravelly light clay; moderate crumb to polyhedral peds; 40% 
smooth-faced ironstone gravel (2-20 mm); pH 6.0; gradual boundary. 
B22tc 70-100 Yellowish red (5YR 4/6) clayey gravel (light-medium clay matrix with 70% smooth- 
faced ironstone gravel o f  2-20 mm); moderate-strong polyhedral peds; 
pH 6.0; gradual boundary. 
B3tc 100+ Yellowish red (5YR 4/6) light-medium clay with 40% yellow mottles; moderate- 
strong polyhedral peds; 15% ironstone fragments (2-20 mm); pH 6.0. 
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DeCampo Series Red-brown earthy loamy gravel 
Austral ian Soil Classification: Ferric Mesotrophic Red Kandosol 
Principal  Profile Form: Gn2.12 
Sample profile: WBW652, located on an upper slope (13% gradient) on the Balingup 
Subsystem moderate slopes phase (BL4) on Brockman Highway, Bridgetown. 
Horizon Depth (cm) Description 
A l  c 0-10 Dark reddish grey (5YR 4/2) gravelly fine-grained sandy loam with moderate 
organic matter; moderate crumb peds; 40% smooth-faced ironstone gravel (2-20 
mm); pH 6.0; clear boundary. 
B2tc 10-35 Yellowish red (5YR 4/6) gravelly fine-grained sandy clay loam; earthy fabric with 
occasional weak polyhedral peds; 50% smooth-faced ironstone gravel (2-40 mm); 
pH 6.0; gradual boundary. 
C 35-50 Yellowish red (5YR 5/6) clayey gravel with 5% faint red mottles; (fine grained sandy 
light clay matrix with 60% smooth-faced ironstone gravel o f  2-30 mm); earthy fabric 
with occasional weak polyhedral peds; pH 6.5; gradual boundary. 
2B2lt 50-80 Yellowish red (5YR 5/8) light-medium clay with 5% faint yellow mottles; earthy 
fabric with occasional weak polyhedral peds; 1% smooth-faced ironstone gravel 
(2-5 mm); p H  7.0; clear boundary. 
2B22t 80-110 Yellowish red (5YR 5/8) medium clay with 5% faint yellow mottles; earthy fabric 
with occasional weak polyhedral peds; 1% smooth-faced ironstone gravel (2-5 mm); 
p H  7.0; gradual boundary. 
Cr 110+ Weathered gneiss. 
Deanmill Series Red-brown loamy gravel duplex 
Austral ian Soil Classification: Ferric Mesotrophic Red Chromosol 
Principal  Profile Form: Dr4.12 
Sample profile: WBW992, located mid-slope on the low slopes phase o f  the Balingup 
Subsystem (BL3) on Hawter Road, Mullalyup. See Appendix 2 for chemical and physical 
analysis. 
Horizon Depth  (cm) Description 
A l  c 0-15 Dark reddish brown (5YR 3/3) fine grained sandy loam with moderate organic 
matter content; moderate crumb peds with a sandy fabric; 5% smooth-faced 
ironstone gravel (5 mm); p H  6.0; clear boundary. 
Clc 15-65 Red (2.5YR 4/6) loamy gravel (medium grained sandy loam matrix with 70% 
smooth-faced ironstone gravel and quartz fragments o f  2-10 mm); moderate crumb 
peds with a sandy fabric; pH 6.0; clear boundary. 
2B2t 65-95 Red (2.5YR 4/8) gravelly light clay; moderate smooth-faced blocky peds; 40% 
smooth-faced ironstone gravel; p H  6.5; clear boundary. 
3B2t 95-110 Red (2.5YR 4/8) silty medium clay; moderate rough-faced prismatic peds; pH 6.0; 
gradual boundary. 
Cr 110+ Weathered gneiss. 
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Yellow-brown coloured 
These soils have a yellowish brown sandy loam topsoil with 20-80% ironstone gravel. They 
are the most common soils o f  the survey area, covering 10-15% o f  the agricultural land. They 
occur mainly on areas o f  lateritic plateau and the upper slopes o f  valleys covered with a 
mantle o f  lateritic colluvium. 
The dominant natural vegetation is forest o f  jarrah (Eucalyptus marginata) and marri (E. 
calophylla). Wandoo (E. wandoo), bull banksia (B. grandis) and grass trees (Xanthorrhoea 
preissii) are often present. 
Yellow-brown loamy gravels are generally considered to be good quality cropping and 
pasture soils. They have also been selected for many o f  the vineyards in the South-West. The 
three most common soils are: 
Cumming Series Yellow-brown loamy gravel 
Australian Soil Classification: Ferric Mesotrophic Yellow Kandosol 
Principal Profile Form: Gn2.22 
Sample profile: WBW939, located on a mid-slope on the downstream phase o f  the Yarragil 
Subsystem (YGd) on Williams Road, Collie. See Appendix 2 for chemical and physical 
analysis. 
Horizon Depth  (cm) Description 
Alc 0-10 Very dark greyish brown (10YR 3/2) gravelly fine grained sandy loam with 
moderate organic matter; crumb peds; 40% smooth-faced ironstone gravel 
(5-20 mm); pH 5.5; gradual boundary. 
A3c 10-30 Dark brown (10YR 4/3) gravelly fine grained sandy loam; crumb peds; 50% 
smooth-faced ironstone gravel (5-50 mm); p H  5.5; gradual boundary. 
Cl 30-50 Dark brown (7.5YR 4/3), with 10% faint orange mottles; clayey gravel (fine grained 
sandy clay loam matrix with 70% smooth-faced ironstone gravel o f  5-50 mm); 
apedal massive breaking into small polyhedral peds; p H  6.0; gradual boundary. 
C2c 50-110 Reddish yellow (7.5YR 6/6) clayey gravel (fme grained sandy light clay matrix with 
70% ironstone gravel) with 25% faint orange and red mottles increasing to 50% at 
110 cm; apedal; massive to weak polyhedral peds; pH 6.0; gradual boundary. 
2B2t 110+ Reddish yellow (7.5YR 6/8) gravelly fine grained sandy light clay with 30% orange 
and red mottles; apedal; massive (virtually indurated); 40% ironstone gravel; 
p H  5.5. 
Cumming-1 
Variant o f  Cumming Series with brown rather than yellow subsoil (Ferric Mesotrophic Brown 
Kando sol) 
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Cundinup Series Yellow-brown loamy gravel duplex 
Australian Soil Classification: Ferric Mesotrophic Yellow Chromosol 
Principal Profile Form: Dy5.12 
Sample profile: WBW785, located on a flat (2% gradient) on the ironstone gravel ridge phase 
o f  the Dalmore Subsystem (DMi) on Foster Glen Road, Wilga. 
Horizon Depth (cm) Description 
A l  c 0-10 Very dark grey (10YR 3/1) gravelly fine-medium grained sandy loam with moderate 
organic matter; weak crumb peds with a sandy fabric; 40% smooth-faced ironstone 
gravel (2-25 mm); pH 6.0; clear boundary. 
B2c 10-30 Yellowish brown (10YR 5/4) loamy gravel (fine to medium-grained sandy loam 
matrix with 60% smooth-faced ironstone gravel o f  2-30 mm); apedal massive with a 
earthy fabric; p H  6.0; gradual boundary. 
C 30-60 Light yellowish brown (10YR 6/4) loamy gravel (fine to medium grained sandy 
loam matrix with 70% smooth-faced ironstone gravel o f  2-30 mm); p H  6.5; clear 
boundary. 
2B2t 60+ Brownish yellow (10YR 6/6) gravelly fine to medium grained sandy light clay; 25% 
ironstone gravel (2-10 mm); p H  6.5. 
Cunningham Series Yellow-brown loamy gravel 
with structured subsoil 
Australian Soil Classification: Ferric Mesotrophic Yellow Dettnosol 
Principal Profile Form: Gn3.52 
Sample profile: WBW314, located on a mid-slope (7% gradient) in the gentle slopes phase of 
the Whicher Subsystem*(WC2) on Henty Brook Road, Burekup. 
Horizon Depth (cm) Description 
Alc 0-10 Dark brown (10YR 3/3) fine-medium grained sandy loam with moderate organic 
matter; weak crumb peds with a sandy fabric; 15% smooth-faced ironstone gravel 
(2-10 mm); p H  6.0; clear boundary. 
B2 1 tc 10-50 Yellowish brown (10YR 5/6) gravelly fine-medium grained light sandy clay loam; 
apedal single grained; 50% smooth-faced ironstone gravel (2-30 mm); p H  6.5; 
gradual boundary. 
B22t 50-65 Brownish yellow (10YR 6/6) fine to medium grained sandy clay loam; apedal 
massive with a sandy fabric; 10% smooth-faced ironstone gravel (2-15 mm); 
p H  6.5; gradual boundary. 
B23t 65+ Brownish yellow (10YR 6/8) fme to medium grained sandy light clay with 20% 
faint orange mottles; strong smooth-faced subangular blocky peds; 5% ironstone 
gravel; p H  7.0. 
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Moderately deep sandy gravel 
The moderately deep sandy gravels have gravelly topsoils with a sandy matrix over clay at 30- 
80 cm. In this report they have been divided into two subgroups, one with pale coloured 
topsoils and one with yellow-brown topsoils. 
Pale coloured 
These soils consist o f  a grey surfaced, light grey to white sand with 25-80% ironstone gravel. 
They cover less than 5% o f  agricultural land in the survey area but can be significant locally. 
They are found most often on crests and upper to mid-slopes associated with laterite formed 
over sedimentary materials, common on the Blackwood Plateau and where Kirup 
Conglomerate occurs. 
The dominant natural vegetation is a woodland or low forest with jarrah (Eucalyptus 
marginata) and sometimes marri (E. calophylla). Sheoak (Allocasuarina sp) ,  Christmas tree 
(Nuytsia floribunda) and bull banksia (B. grandis) may also be present. 
The pale, moderately deep sandy gravels have poorer moisture holding characteristics and 
fertility than most other gravels. They are not traditionally considered to have high 
agricultural value. One major soil series has been identified: 
Wahkinup Series Pale moderately deep 
sandy gravel 
Australian Soil Classification: Bleached-Ferric Mesotrophic Yellow Chromosol 
Principal Profile Form: Dy5.4 
Sample profile: WBW1081, located on a mid-slope (6% gradient) on the Stockton Subsystem 
(SK) at Collie Burn. See Appendix 2 for chemical and physical analysis. 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (2.5Y 3/0) gravelly fine-medium grained sand with moderate organic 
matter; apedal single grained with a sandy fabric; 10% rough-faced ironstone gravel 
and quartz (5-20 mm); pH 5.0; clear boundary. 
A2ec 10-40 Very pale brown (10YR 7/3) gravelly fine-medium grained sand; apedal single 
grained with sandy fabric; 50% rough-faced ironstone gravel (5-25 mm); p H  5.0; 
clear to gradual boundary. 
A3c 40-50 Light yellowish brown (10YR 6/4) gravelly loamy fine-medium grained sand; apedal 
single grained; 50% rough-faced ironstone gravel (5-25 mm); pH 5.5; clear 
boundary. 
B2tc 50-85 Yellow (10YR 7/6) gravelly coarse grained sandy light clay with 20% orange 
mottles; weak polyhedral rough-faced peds; 20% rough-faced ironstone gravel 
(2-15 mm); pH 6.0; clear boundary. 
C 85+ White (2.5Y 8/2) medium clay with 50% orange mottles; weak polyhedral smooth- 
faced peds. 
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Yellow-brown coloured 
These soils have a yellowish brown sand or clayey sand topsoil with 20-80% ironstone gravel 
and cover under 10% o f  the agricultural land in the survey area. They occur mainly on areas 
o f  lateritic plateau and the upper slopes o f  valleys covered with a mantle o f  lateritic 
colluvium. 
The dominant natural vegetation is forest o f  jarrah (Eucalyptus marginata) and marri (E. 
calophylla). Wandoo (E. wandoo), bull banksia (B. grandis) and grass trees (Xanthorrhoea 
preissii) are often present. 
They are generally considered to be good quality cropping and pasture soils, usually suitable 
for vineyards, though perched watertables can be a problem on flat areas. The most common 
soil is: 
Lennard Series Yellow-brown moderately 
deep sandy gravel 
Australian Soil Classification: Ferric Dystrophic Yellow Chromosol 
Principal Profile Form: Dy5.12 
Sample profile: WBW1078, located on an upper slope on the ironstone gravel divide phase 
o f  the Dwellingup Subsystem (DWi) on Williams Road, Collie. See Appendix 2 for chemical 
and physical analysis. 
Horizon Depth (cm) Description 
A l  c 0-10 Very dark grey (7.5YR 3/0) gravelly loamy fme-medium grained sand with high 
organic matter; weak crumb peds with a sandy fabric; 40% smooth-faced ironstone 
gravel (2-20 mm); p H  5.5; gradual boundary. 
A3c 10-35 Reddish yellow (7.5YR 6/6) gravelly loamy fine-medium grained sand; apedal 
single grained with a sandy fabrie; 50% smooth-faced ironstone gravel (2-20 mm); 
p H  6.0; gradual boundary. 
A3c 35-45 Reddish yellow (7.5YR 6/6) sandy gravel with 5% faint orange mottles (coarse 
grained loamy sand matrix with 60% smooth-faced ironstone gravel o f  2-30 mm); 
weakly apedal; massive with a sandy fabric; pH 6.0; clear boundary. 
B2t 45-80 Reddish yellow (7.5YR 7/8) gravelly light clay with 10% red mottles; moderate 
smooth and rough-faced polyhedral peds; 20% ironstone gravel and quartz 
fragments (2-15 mm); p H  6.0; gradual boundary. 
B3 80-120 Brownish yellow (10YR 6/8) silty light clay with 20% red and yellow mottles; 
moderate-strong smooth and rough-faced polyhedral and subangular blocky peds; 
5% ironstone gravel and quartz fragment (2-15 mm); p H  6.0; gradual boundary. 
Cr 120+ Weathered granite. 
Lennard-1 Series 
Variant o f  Lennard Series with brown instead o f  yellow subsoil (Ferric Dystrophic Brown 
Chromosol) 
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['s on-saline wet soil 
Non-saline wet soils are found in poorly drained areas where growth o f  annual pastures is 
severely affected. They have a black to dark brown, almost peaty, loamy or sandy topsoil 
which usually overlies a mottled grey-brown clay. These soils cover <1% o f  agricultural land 
in the survey area. They occur in swampy depressions, flats and along poorly drained water 
courses. They can also be found on hillside seeps. 
Wet bog iron soils are found in swampy depressions and shallow bog iron ore hardpans are 
present. The topsoil is typically an orange coloured loam. These soils are not very common 
and cover <1% o f  agricultural land in the survey area. They usually occur as small pockets in 
swampy drainage lines on lateritic plateau surfaces. 
The dominant natural vegetation is a woodland with paperbark (Melaleuca sp.), flooded gum 
(Eucalyptus rudis) and tea-tree (Leptospermum sp.). In cleared areas rushes (Juncus sp.) are 
common. In wet bog iron soils Christmas tree (Nuytsia floribunda) is often present. 
From an agricultural view the non-saline wet soils have value mainly for their ability to 
provide green feed during summer. Perennial pastures such as kikuyu often grow well. They 
are sometimes used for opportunistic summer cropping but waterlogging makes them 
unsuitable for other horticulture. On valley floors, the risk o f  nutrient pollution o f  waterways 
needs to be considered. The potential to become saline, especially to the east o f  the area, 
should not be ignored. It would advisable to sink some piezometers and monitor the water 
quality and rate o f  rise o f  watertables before considering any major land use changes. The 
most common soil series are: 
Jasper Series Wet peaty sand 
Australian Soil Classification: Humose-Acidic Tenosolic Redoxic Hydrosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW387, located on a swampy valley flat on the downstream phase o f  the 
Stockton Subsystem (SKd) at Collie Burn. 
Horizon Depth (cm) Description 
Ah 0-45 Black (2.5Y 2/0) fme-medium grained sand with very high organic matter; weak 
crumb peds with sandy fabric; p H  4.5; gradual boundary. 
. 
A3g 45-70 Grey (10YR 5/1) fine-medium grained sand; pH 5.0; gradual boundary. 
B2g 70+ White (2.5Y 8/1) medium grained sand with 10% faint brown mottles; p H  5.5. 
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Noggerup Series 
Australian Soil Classification: Mesotrophic Kandosolic Redoxic Hydrosol 
Principal Profile Form: Dg 
Wet clay 
Sample profile: WBW1180, located on a swampy depression on the wet phase o f  the Kulikup 
Subsystem (KUw) on Kulikup North Road, Kulikup. 
Horizon Depth  (cm) Description 
Ah 0-5 Very dark greyish brown (10YR 3/2) loam with high organic matter content; crumb 
peds; p H  6.0; gradual boundary. 
A3g 5-12 Light brownish grey (10YR 6/2) sandy clay loam; p H  5.5; clear boundary. 
B2g 12+ Light grey (10YR 7/2) medium clay with 70% orange mottles; p H  6.0. 
Pindalup-1 
Australian Soil Classification: Humose Kandosolic Redoxic Hydrosol 
Principal Profile Form: Dg 
Wet loam 
Sample profile: WBW948, located in a bog on a footslope (7% gradient)of the moderate 
slopes phase o f  the Dickson Subsystem (DS4) at Benger. 
Horizon Depth (cm) Description 
Al 0-10 Black (10YR 2/1) sandy clay loam with very high organic matter; p H  9.0; gradual 
boundary. 
A3g 10-30 Black (10YR 2/1) sandy clay loam with 10% distinct orange mottles and high 
organic matter; pH 6.0; clear boundary. 
B2tg 30+ Greyish brown (2.5Y 5/2) medium to heavy clay with 40% orange and grey mottles; 
pH 7.0. 
Tutunup Series 
Australian Soil Classification: Ferric Petroferric Oxyaquic Hydrosol 
Principal Profile Form: Um5.21 
Wet bog-iron loam 
Sample profile: WBW735, located on a poorly drained valley floor (2% gradient) on the 
upper valley phase o f  the Yarragil Subsystem (YGu) on Elvins Road, Bridgetown. 
Horizon Depth  (cm) Description 
Al 0-5 Dark brown (7.5YR 3/4) fine grained sandy loam with moderate organic matter; 
massive breaking into crumb peds; 10% ironstone gravel (2-15 mm); p H  6.5; clear 
boundary. 
B2wc 5-25 Strong brown (7.5YR 4/6) gravelly fine grained sandy loam; weakly massive; 20% 
ironstone gravel (2-15 mm); pH 7.0. 
B2cm 25+ Bog iron ore hardpan. 
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Other soils 
Grey-brown sands and loarns 
These soils have dull, greyish brown sand to sandy loam topsoils overlying mottled, pale 
coloured sandy clay subsoils. The individual soil series could be placed into a number o f  soil 
groups but because o f  their similar colour and usual poorly drained locations they are grouped 
together for this survey. Those with a sandy topsoil differ from the pale deep sands and pale 
deep sandy duplex soils in that the A3 horizons are less bleached, and often have a slightly 
higher clay content. The grey-brown sands and barns cover less than 5% o f  agricultural land 
in the survey area, but can be significant locally, and quite common in the Wilga district. 
They are usually found on gently undulating to level areas o f  the plateau surfaces with 
moderate to poor drainage and are often associated with Eocene sedimentary deposits. They 
also occur at the foot o f  lateritic slopes. 
The dominant natural vegetation is forest or open woodland. Species commonly present 
include marri (Eucalyptus calophylla), jarrah (E. marginata), flooded gum (E. rudis), wandoo 
(E. wandoo) and paperbarks (Melaleuca spp). 
These soils have waterlogging problems in winter but are good grazing country as there is 
often some sumrner moisture. Poor drainage usually constrains horticultural use. The five 
common soil series are: 
McAlinden Series Grey-brown loamy earth 
Australian Soil Classification: Mottled Mesotrophic Yellow Kandosol 
Principal Profile Form: Gn1.82 
Sample profile: WBW783, located on a poorly drained flat (1% gradient) on the Cardiff 
Subsystem (CF) on Greenfields Road, Benjinup. 
Horizon Depth  (cm) Description 
Al 0-10 Very dark greyish brown (10YR 3/2) fine to medium grained sandy loam with 
high organic matter; weak crumb peds with a sandy fabric; pH 5.5; clear 
boundary. 
A3 10-25 Pale brown (10YR 6/3) fine to medium grained light sandy clay loam; weakly 
massive breaking into crumb peds; 5% ironstone gravel (2-15 mm); pH 6.0; 
gradual boundary. 
B21w 25-40 Light yellowish brown (10YR 6/4) fine to medium grained sandy clay loam with 
20% faint orange mottles; 5% ironstone gravel (2-15 mm); pH 6.5; gradual 
boundary. 
B22t 40+ Very pale brown (10YR 7/4) gravelly fine to medium grained sandy light clay 
with 30% orange mottles; 20% ironstone gravel (2-20 mm); pH 6.5. 
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McAlinden-1 Series Grey-brown sandy earth 
Australian Soil Classification: Mottled-Sodic Mesotrophic Grey Kandosol 
Principal Profile Form: Gn1.82 
Sample profile: WBW936, on a poorly drained lower slope (4% gradient) on the downstream 
phase o f  the Pindalup Subsystem (PNd) on Williams Road, Collie. See Appendix 2 for 
chemical and physical analysis. 
Horizon Depth (cm) Description 
Al 0-10 Grey (10YR 5/1) loamy fine-medium grained sand with moderate organic matter; 
weakly massive breaking into crumb peds with a sandy fabric; pH 5.0; gradual 
boundary. 
A3 10-40 Pale brown (10YR 6/3) clayey fine-medium grained sand; weakly massive with a 
sandy fabric; pH 6.0; gradual boundary. 
B1 40-60 Very pale brown (10YR 7/4) fine-medium grained sandy loam; weakly massive with 
a sandy fabric; pH 6.5; gradual boundary. 
B2w 60-70 Very pale brown (10YR 7/4) fine-medium grained sandy clay loam with 10% orange 
mottles; apedal, massive with a sandy fabric; 5% ironstone gravel; 
pH 6.5; gradual boundary. 
B2tc 70-100 Very pale brown (10YR 8/3) clayey gravel (fine-medium grained sandy clay loam 
with 40% orange mottles; matrix with 60% ironstone gravel o f  5-30 mm); apedal; 
massive; pH 6.5; gradual boundary. 
2B2t 100+ White (10YR 8/1) fine-medium grained sandy light clay with 30% orange and red 
mottles; moderate polyhedral peds; pH 6.5. 
Yourdamung Series Grey-brown deep loamy duplex 
Australian Soil Classification: Mottled Mesotrophic Yellow Chromosol 
Principal Profile Form: Dg4.52 
Sample profile: WBW784, located on a poorly drained flat (1% gradient) on the Collie 
Subsystem (CI) on Forty Four Road, Benjinup. 
Horizon Depth (cm) Description 
Al 0-10 Very dark greyish brown (10YR 3/2) fine-medium grained sandy loam with high 
organic matter content; weak crumb peds with a sandy fabric; pH 5.5; clear 
boundary. 
A31 10-40 Pale brown (10YR 6/3) fine-medium grained sandy loam; weakly massive breaking 
into crumb peds; pH 6.0; gradual boundary. 
A32 40-50 Very pale brown (10YR 7/3) fine-medium grained sandy loam; pH 6.5; clear 
boundary. 
B2tc 50+ Pale yellow (2.5Y 8/4) fine-medium grained sandy light clay with 5% orange 
mottles; 5% ironstone gravel (2-20 mm); pH 7.0. 
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Yourdamung-1 Series Grey-brown deep sandy duplex 
Australian Soil Classification: Mottled Mesotrophic Grey Chromosol 
Principal Profile Form: Dg4.52 
Sample profile: WBW689, located on a poorly drained upland flat on the wet phase o f  the 
Wilga Subsystem (WGw) on Donnybrook-Boyup Brook Road, Wilga. 
Horizon Depth  (cm) Description 
Al 0-20 Very dark grey (10YR 3/1) loamy fme to medium grained sand with moderate 
organic matter; weakly massive breaking into crumb peds with a sandy fabric; 
clear boundary. 
A31 20-50 Greyish brown (10YR 5/2) loamy fine to medium grained sand; weakly massive 
with a sandy fabric; gradual boundary. 
A32 50-70 Light brownish grey (10YR 6/2) clayey fine to medium grained sand with 5% 
faint orange mottles; weakly massive with a sandy fabric; clear boundary. 
B21tc 70-110 Light grey (10YR 7/2) medium to coarse grained sandy clay loam with 20% 
distinct orange mottles, 2% ironstone gravel (2-5 mm); gradual boundary. 
B22tc 110+ Light grey (10YR 7/2) medium to coarse grained sandy medium clay with 40% 
distinct orange mottles; 2% ironstone gravel (2-5 mm). 
Witch cliffe Series Grey-brown deep sand 
Australian Soil Classification: Mottled Mesotrophic Grey Chromosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW1100, located on a poorly drained upland flat on the Kulikup 
Subsystem (KU) on Six Mile Road, Boyup Brook. 
Horizon Depth  (cm) Description 
Al 0-10 Dark greyish brown (10YR 4/2) loamy medium grained sand with high organic 
matter content; weak crumb structure with a sandy fabric; pH 5.5; gradual boundary. 
A2 10-25 Grey (10YR 5/1) loamy medium grained sand; weakly massive with a sandy fabric; 
p H  6.0; gradual boundary. 
B21w 25-60 Very pale brown (10YR 7/4) loamy medium grained sand with 5% faint orange 
mottles; weakly massive with a sandy fabric; p H  6.0; gradual boundary. 
B22w 60-90 Very pale brown (10YR 7/3) clayey medium-coarse grained sand with 10% faint 
orange mottles; weakly massive with a sandy fabric; pH 6.0; clear boundary. 
B23t 90+ Light grey (10YR 7/2) medium-coarse sandy clay loam with 30% orange and yellow 
mottles; apedal; massive; pH 6.5. 
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Pale deep sand 
In this report the pale deep sands have been divided into two subgroups, those with a coffee 
rock layer present and those without. 
Pale deep sand (without coffee rock) 
The pale deep sands are characterised by a loose, pale grey to white sand which is free of 
gravel or stones in at least the top 25 cm. The surface topsoil may be dark grey due to 
staining o f  organic matter. The subsoils are sands or sandy gravels. These soils are fairly 
common and are found throughout the survey area, but usually only in small pockets. They 
cover <10% o f  agricultural land in the survey area. The largest occurrences are the foot o f  the 
Whicher Scarp, on the Coalfields, the poorly drained flats around Yornup and in association 
with the Kirup Conglomerate. Pale deep sands are also often found in the headwaters of 
minor plateau valleys on the plateau surfaces. 
The dominant natural vegetation is woodland o f  stunted jarrah (Eucalyptus marginata) and 
marri (E. calophylla), bull banksia (Banksia grandis), sheoak (Allocasuarina sp.) or 
Christmas tree (Nuytsia floribunda). Woody pear, grass trees (Xanthorrhoea preissii) and 
snotty gobble (Persoonia sp.) are often present. 
These soils have poor fertility and moisture-holding characteristics and can make a major 
contribution to nutrient leaching and groundwater recharge. They are also prone to wind 
erosion and have a low capability for most traditional forms o f  agriculture. The three most 
common soil series are: 
Kauring Series Pale deep sand 
with sandy gravel subsoil 
Australian Soil Classification: Basic Ferric Bleached-Orthic Tenosol 
Principal Profile Form: Uc2.23 
Sample profile: WBW1172, on a well drained footslope (2% gradient) o f  the downstream 
phase o f  the Pindalup Subsystem (PNd) on Collie South East Road, McAlinden. 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (2.5Y 3/1) fme-medium grained sand with low-moderate organic 
matter; apedal single grained with a sandy fabric; pH 5.5; gradual boundary. 
A2 10-40 Light grey (10YR 7/1) fine-medium grained sand; apedal single grained with sandy 
fabric; 5% small (2-5 mm) quartz and ironstone fragments; p H  6.0; gradual 
boundary. 
A3c 40-65 Light brownish grey (10YR 6/2) gravelly medium grained sand; apedal single 
grained with sandy fabric; 50% ironstone fragments (2-20 mm); p H  6.0; abrupt 
boundary. 
B2wc 65+ Brownish yellow (10YR 6/6) gravelly clayey medium grained sand; apedal; single 
grained with sandy fabric; 50% ironstone fragments (2-20 mm); p H  6.5. 
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Leecherup Series 
Australian Soil Classification: Bleached-Mottled Natric Grey Kurosol 
Principal Profile Form: Uc1.21 
Pale deep sand 
Sample profile: WBW1079, on a lower slope (5%) o f  the Stockton Subsystem (SK), on 
Collie Burn. Profile sampled for laboratory analysis. 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (2.5Y 3/0) fine to medium grained sand with moderate organic 
matter; apedal; single grained with a sandy fabric; p H  5.0; clear boundary. 
A2 10-70 Light grey (10YR 7/1) fine to medium grained sand; apedal; single grained with 
sandy fabric; p H  5.5; gradual boundary. 
A2w 70-120 Light grey (10YR 7/1) fine to medium grained sand with 5% faint brown mottles, 
apedal single grained with sandy fabric; pH 5.0; gradual boundary. 
A3 120-130 Very pale brown (10YR 7/3) fine to coarse grained sand with 5% distinct brown 
mottles; apedal single grained with sandy fabric; p H  5.0; clear boundary. 
2B2t 130+ Light grey (N 7/) gritty sandy clay loam with 30% distinct orange mottles; 
apedal; massive; p H  4.8; ESP 29.6. 
Ravenscliffe Series Pale deep sand 
with yellow sandy subsoil 
Australian Soil Classification: Basic Arenic Bleached-Orthic Tenosol 
Principal Profile Form: Uc2.21 
Sample profile: WBW194, located on a well drained mid-slope o f  slight rise (2%) o f  the 
Kingia Subsystem (KI) on River Road, Jalbaragup. 
Horizon Depth (cm) Description 
Al 0-10 Dark grey (10YR 4/1) medium grained sand with low-moderate organic matter; 
apedal single grained with a sandy fabric; pH 5.5; clear boundary. 
A2 10-30 Very pale brown (10YR 7/4) medium grained sand; apedal single grained with sandy 
fabric; pH 6.0; gradual boundary. 
B21w 30-60 Brownish yellow (10YR 6/6) medium grained sand; apedal single grained with 
sandy fabric; pH 7.0; gradual boundary. 
B22w 60-140 Brownish yellow (10YR 6/8) medium grained sand; apedal single grained with 
sandy fabric; pH 7.0; abrupt boundary. 
B23 140+ Brownish yellow (10YR 6/8) medium grained sand; apedal single grained with 
sandy fabric; 5% small (5-10 mm) ironstone fragments; pH 7.0. 
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Pale deep sand (with coffee rock) 
The surface horizons are characterised by a loose, pale grey to white sand, though the topsoil 
may be dark grey to black on the surface due to staining o f  organic matter. The distinguishing 
feature is the presence o f  a coffee rock pan, usually between 50 and 100 cm. This may be 
hard, but is often crumbly and discontinuous. Below the pan loose sands are usually present. 
These soils are widespread throughout the survey area, but usually only in small pockets and 
cover less than 5% o f  agricultural land. They tend to be more common in less well drained 
sites. The largest occurrences are at the foot o f  the Whicher Scarp, the Coalfields, the poorly 
drained flats around Yornup and in association with the Kirup Conglomerate or in the 
headwaters o f  minor plateau valleys on the plateau surfaces. 
Paperbarks (Melaleuca spp.) are often present. The two most common soil series are: 
Shotts Series 
Australian Soil Classification: Fragic Sesquic Semiaquic Podosol 
Principal Profile Form: Uc2.34 
Pale deep sand 
with coffee rock 
Sample profile: WBW988, on a mid-slope (3% gradient) o f  the sandy phase o f  the Kirup 
Subsystem (KRs) on Ravenscliffe Road, Kirup. See Appendix 2 for chemical and physical 
analysis. 
Horizon Depth (cm) Description 
Ahl 0-20 Dark grey (10YR 4/1) fine-medium grained sand with moderate organic matter 
content; apedal single grained with a sandy fabric; pH 6 0 ;  clear boundary. 
Ah2 20-30 Grey (10YR 5/1) fine-medium grained sand; apedal single grained with sandy fabric. 
pH 6.0; gradual boundary. 
A2e 30-50 Light grey (10YR 6/1) fine-medium grained sand with 40% pale brown mottles; 
apedal; single grained with sandy fabric; p H  6.0; gradual boundary. 
A3 50-85 Pale brown (10YR 5/3) fine-medium grained sand with 20% light grey mottles; 
apedal; single grained to weakly massive with sandy fabric; p H  5.5; abrupt 
boundary. 
B2s 85-150 Dark brown (7.5YR 4/2) loamy fine-medium grained sand; weakly massive with a 
sandy fabric; 75% coffee rock and ironstone; pH 5.0; gradual boundary. 
C 150+ Brownish yellow (10YR 6/6) clayey fine-medium grained sand with 20% faint 
brown mottles; pH 5.0. 
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Shotts-1 Series 
Australian Soil Classification: Fragic Humosesquic Aquic Podosol 
Principal Profile Form: Uc2.33 
Pale deep sand 
with coffee rock 
Sample profile: WBW362, located on a valley floor o f  the downstream phase o f  the Pindalup 
Subsystem (PNd) on Coalfields Highway, Muja. 
Horizon Depth  (cm) Description 
Ahl 0-5 Very dark brown (10YR 2/2) fine to medium grained sand with very high organic 
matter; crumb peds; p H  5.5; clear boundary. 
Ah2 5-15 Very dark grey (10YR 3/1) fine to medium grained sand with high organic matter; 
apedal single grained with a sandy fabric; p H  6.0; clear boundary. 
A2e 15-45 Light brownish grey (10YR 6/2) fme to medium grained sand; apedal single grained 
with sandy fabric; p H  6.0; clear boundary. 
B2hs 45-60 Very dark brown (10YR 2/2) fine to medium grained sand with high organic matter; 
apedal; massive with sandy fabric; 50% coffee rock fragments; p H  6.0; clear 
boundary. 
C 60+ Greyish brown (10YR 5/2) fine to medium grained sand with 20% brown mottles; 
pH 6.0. 
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Pale shallow sand 
These soils consist o f  a grey surfaced, light grey to white sand overlying ferruginous duricrust 
at 80 cm or less. There is no gravel in the top 20 cm, but ironstone gravel may be present 
below this. These soils cover less than 1% o f  agricultural land in the survey area. They may 
be associated with outcrops o f  ferruginous duricrust and are usually on rises or crests. They 
often occur in association with the bleached gravelly sand. 
The dominant natural vegetation is woodland o f  stunted jarrah (Eucalyptus marginata) and 
marri (E. calophylla), bull banksia (Banksia grandis), sheoak (Allocasuarina sp). 
Pale shallow sands have little agricultural value due to poor moisture and nutrient availability 
and restricted rooting depth. The most common soil series is: 
Allanson Series Pale shallow sand 
over duricrust 
Australian Soil Classification: Acidic Ferric-Petroferric Bleached-Orthic Tenosol 
Principal Profile Form: Uc4.1 
Sample profile: WBW1170, located on a well drained upland flat (2% gradient) o f  the 
Dwellingup Subsystem (DW) on Collie South East Road, McAlinden. 
Horizon Depth (cm) Description 
Al 0-15 Very dark grey (2.5Y 3/0) fine to medium grained sand with low-moderate 
organic matter content; apedal single grained with a sandy fabric; p H  4.5; 
gradual boundary. 
A2 15-55 Light grey (10YR 7/2) fine to coarse grained sand; apedal single grained with 
sandy fabric; pH 5.5; gradual boundary. 
B2wc 55-65 Light yellowish brown (10YR 6/4) sandy gravel (medium to coarse grained 
sand matrix with 60% ironstone and quartz fragments o f  2-15 mm); apedal 
single grained with sandy fabric; pH 5.5; abrupt boundary. 
Ccm 65+ Layered ferruginous duricrust. 
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Saline wet soil 
These soils are found in seasonally waterlogged areas. They have a dark sandy or loamy 
topsoil over mottled greyish clay and cover less than 1% o f  agricultural land in the survey 
area, becoming increasingly common to the east. They occur mainly on swampy drainage 
lines and valley flats in zones with rainfall less than 900 m m  They can also occur in small 
patches on hillslopes associated with hillside seeps. 
The dominant natural vegetation is a scrub or woodland with paperbark and flooded gum 
(Eucalyptus rudis). Wandoo (E. wandoo) may also be present. Trees may be dying due to 
waterlogging and salinity. Barley grass (Hordeum geniculatum), sedges (Juncus sp.) and salt- 
water couch (Paspalum distichum) often grow on these soils. Samphire (Halosarcia sp.) is 
sometimes present with bare, scalded patches. 
Salinity and waterlogging preclude most agricultural uses. There is some potential for salt- 
tolerant pastures, fodder shrubs and trees. The three most common soils are: 
Biynie-1 Series Wet salty deep sand 
Australian Soil Classification: Bleached Tenosolic Salic Hydrosol 
Principal Profile Form: Uc5 
Sample profile: WBW704, located on a salt scald on swampy valley floor o f  the downstream 
phase o f  the Pindalup Subsystem (PNd) on Boyup Brook Road North. 
Horizon Depth  (cm) Description 
Ahl 0-5 Very dark grey (10YR 3/1) fine-coarse grained sand with very high organic matter 
content; weak crumb peds with sandy fabric; pH 5.5; gradual boundary. 
Ah2 5-10 Dark grey (10YR 4/1) fine-coarse grained sand with high organic matter content; 
weakly apedal massive with a sandy fabric; pH 6.0; gradual boundary. 
A2e 10-35 Light grey (10YR 6/1) medium to coarse-grained sand with 5% faint orange mottles; 
weakly apedal massive with a sandy fabric; pH 6.5; gradual boundary. 
B2twg 35-75 Pale brown (10YR 6/3) coarse-grained sand with 10% faint orange mottles; p H  8.0; 
gradual boundary. 
B22wg 75-85 Pale brown (10YR 6/3) coarse-grained sand with 30% distinct orange mottles; 
pH 8.0; watertable at 85 cm. 
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Deadman Series 
Australian Soil Classification: Humose Sodosolic Salic Hydrosol 
Principal Profile Form: Dy3 
Wet salty loam 
Sample profile: WBW629, on a salt scald on swampy valley floor o f  the Gnowergerup 
Subsystem (GW) on Area Road, Dinninup. 
Horizon Depth (cm) Description 
Al 0-25 Dark grey (10YR 4/1) fine medium grained sandy loam with high organic matter; 
pedal massive breaking into weak crumb peds with sandy fabric; 1% ironstone 
gravel and quartz fragments (2-5 mm); p H  6.0; gradual boundary. 
A3 25-35 Greyish brown (10YR 5/2) medium grained light sandy clay loam; 2 %  ironstone 
gravel and quartz fragments (2-10 mm); pH 6.0; clear boundary. 
B21t 35-50 Brown (10YR 5/3) light to medium clay with 10% faint orange mottles; p H  6.0; 
gradual boundary. 
B22t 50+ Brownish yellow (10YR 6/6) light to medium clay with 30% distinct red mottles; 
pH 5.5. 
Deadman-1 Series 
Australian Soil Classification: Ferric Kandosolic Salic Hydrosol 
Principal Profile Form: Gn 
Wet salty clay 
Sample profile: WBW261, located on a salt scald on the footslope phase o f  the Newlgalup 
Subsystem (NWf) on Area Road, Dininup. 
Horizon Depth (cm) Description 
Al 0-5 Very dark grey (10YR 3/1) medium-coarse grained sandy clay loam with high 
organic matter; p H  6.0; clear boundary. 
B1 5-25 Dark greyish brown (10YR 4/2) coarse grained sandy light clay; 2 %  ironstone 
gravel and quartz fragments (2-5 mm) pH 6.0; gradual boundary. 
B2ltg 25-40 Greyish brown (10YR 5/2) , 
gravelly coarse grained sandy clay with gleyed 
mottles; 50% ironstone gravel and quartz (2-15 mm); p H  6.0; gradual boundary. 
B22tg 40+ Reddish yellow (7.5YR 6/8) medium clay with 50% gleyed mottles; 10% ironstone 
gravel and quartz (2-10 mm); pH 6.5. 
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Shallow gravel 
The shallow gravels consist o f  a sand with 20-80% ironstone gravel and numerous laterite 
stones and boulders overlying ferruginous duricrust at depths o f  80 cm or less (often less than 
30 cm). Ironstone duricrust is often evident on the surface. These soils cover less than 5% of 
agricultural land in the survey area. They are associated with outcrops o f  ferruginous 
duricrust, usually on  rises, crests and upper slopes (especially at the break o f  slope). They are 
also found on mid and lower slopes and flats. They often occur in association with the 
yellow-brown gravelly sand or the bleached gravelly sand. 
The dominant natural vegetation is woodland o f  stunted jarrah (Eucalyptus marginata) and 
marri (E. calophylla). Bull banksia (Banksia grandis), sheoak (Allocasuarina sp.) and grass 
trees (Xanthorrhoea preissii) are often present. 
Shallow gravels have little agricultural value, mainly due to their stoniness and poor rooting 
depth. They are usually left uncleared and the remnant vegetation used for stock shelter. The 
most common soil series is: 
Worsley Series Yellow-brown shallow gravel 
Australian Soil Classification: Basic Ferric-Petroferric Orthic Tenosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW460, located on a mid-slope (3% gradient) on the Kingia Subsystem 
(KI) at Donnybrook. 
Horizon Depth (cm) Description 
A l  lc 0-5 Very dark grey (7.5YR 3/0) gravelly fme-grained sand with moderate organic matter 
content; apedal single grained with a sandy fabric; 50% rough-faced ironstone gravel 
(5-20 mm); p H  5.0; clear boundary. 
Al2c 5-10 Dark grey (10YR 4/1) gravelly fine-grained sand; apedal single grained with a sandy 
fabric; 50% rough-faced ironstone gravel (5-20 mm); pH 6.0; clear boundary. 
B2wc 10-15 Yellowish brown (10YR 5/4) gravelly fine-grained sand; apedal single grained with 
a sandy fabric; 50% rough-faced ironstone gravel (5-20 mm); p H  6.5; clear 
boundary. 
Ccm 15+ Ferruginous duricrust. 
Worsley-1 Series 
Deeper variant o f  Worsley Series with duricrust at 30 to 80 cm (Basic Ferric-Petroferric 
Orthic Tenosol) 
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S t o n y  soil 
The stony soils have stony brown loamy topsoils grading into clay which overlies rock at 50 
cm or less. These cover less than 1% o f  agricultural land in the survey area. They are most 
common on crests and upper slopes in dissected terrain, but can also be found on mid to lower 
slopes. Rock outcrop (usually gneiss or granite) is usually present. 
The dominant natural vegetation is a forest or woodland o f  marri (Eucalyptus calophylla) and 
jarrah (E. marginata). Sometimes a heath o f  low shrubs occurs. Grass trees (Xanthorrhoea 
preissn) are often present. 
They have limited agricultural value, mainly due to their stoniness and poor rooting depth. 
They do provide some worthwhile grazing. The two soil series identified are: 
Olive Hill Series Brown loamy stony soil 
Australian Soil Classification: Haplic Mesotrophic Brown Kandosol 
Principal Profile Form: Gn2.02 
Sample profile: WBW564, located on an upper slope (gradient 4%) o f  the gneiss ridge phase 
o f  the Hester Subsystem (HRg) on Brockman Highway, Bridgetown. 
Horizon Depth (cm) Description 
Al 0-15 Very dark grey (10YR 3/1) fine grained sandy clay loam; weak crumb to 
polyhedral peds; pH 6.5; gradual boundary. 
A3 15-35 Very dark brown (10YR 2/2) fme grained sandy light clay; earthy breaking into 
weak polyhedral to crumb peds; p H  6.5; gradual boundary. 
B2t 35-45 Dark brown (10YR 3/3) gravelly fine grained sandy light clay; earthy breaking into 
weak polyhedral to crumb peds; 30% gneiss fragments (10-30 mm); p H  7.0; clear 
boundary. 
R 45+ Gneissic bedrock. 
Olive Hill-1 Series Red loamy stony soil 
Australian Soil Classification: Haplic Mesotrophic Red Kandosol 
Principal Profile Form: Gn2.12 
Sample profile: WBW406, located on a mid-slope (12% gradient) on the moderate slope 
phase o f  the Balingup Subsystem (BL4) at Wellington Dam. 
Horizon Depth (cm) Description 
Al 0-25 Very dusky red (2.5YR 2/2) fme grained sandy loam; weak crumb peds with a 
sandy fabric; 5% granite and quartz fragments (2-5 mm); p H  7.0; gradual 
boundary. 
B2t 25-55 Dark reddish brown (2.5YR 3/4) fme sandy clay loam; weak rough-faced 
polyhedral peds; 10% granite and quartz fragments (2-20 mm); p H  7.0; clear 
boundary. 
R 55+ Granite bedrock. 
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Yellow deep sand 
These soils have a loose, yellowish or brownish coloured sandy topsoil with little or no stone 
or gravel. They cover less than10% o f  agricultural land in the survey area in a variety of 
landscape positions but not usually large areas. They are often found in depositional locations 
such as just below lateritic caps, the headwaters o f  drainage depressions or on footslopes and 
may also be found mid-slope. 
The dominant natural vegetation is a forest or woodland o f  jarrah (Eucalyptus marginata) and 
marri (E. calophylla). Christmas tree (Nuytsia floribunda) and bull banksia (B. grandis) are 
often present. 
The yellow deep sands have good drainage and moderate nutrient holding ability, but some 
moisture limitations. They are good horticultural soils i f  irrigation supplies are available. 
Katterup Series Yellow deep sand 
Australian Soil Classification: Basic Arenic Orthic Tenosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW214, located on a mid-slope (10% gradient) on the low slopes phase of 
the Rosa Subsystem (R03) on Scott Road, Capel River Valley. 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (10YR 4/3) fine-grained sand with moderate organic matter; apedal; 
single-grained with a sandy fabric; p H  6.0; gradual boundary. 
B1 10-35 Yellowish brown (10YR 5/4) fine grained loamy sand; apedal; single grained with a 
sandy fabric; pH 7.0; gradual boundary. 
B2w 100+ Brownish yellow (10YR 6/6) fine grained loamy sand; apedal; single grained with 
sandy fabric; pH 7.0. 
Jarrah wood Series Yellow deep sand over gravel 
Australian Soil Classification: Basic Ferric Orthic Tenosol 
Principal Profile Form: Uc5.11 
Sample profile: WBW204, located on a footslope (3% gradient) on the Gale Subsystem (GA) 
on Cundinup Road, Cundinup. 
Horizon Depth (cm) Description 
Ap 0-15 Very dark greyish brown (10YR 3/2) loamy fine-medium grained sand with 
moderate organic matter; weak crumb peds with a sandy fabric; pH 5.5; gradual 
boundary. 
B1 15-80 Light yellowish brown (2.5Y 6/4) loamy fine-medium grained sand; pedal single 
grained with a sandy fabric; pH 6.5; gradual boundary. 
B2w 80-95 Pale yellow (2.5Y 7/4) loamy fine-medium grained sand with 10% faint orange 
mottles; apedal single grained with a sandy fabric; 5% ironstone gravel (2-5 mm); pH 
7.5; gradual boundary. 
B2wc 95+ Pale yellow (2.5Y 7/4) sandy gravel (loamy fine-medium grained sand matrix with 
60% ironstone gravel o f  2-20 mm) with 10% faint orange mottles; apedal; single 
grained with a sandy fabric; p H  7.0. 
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Yellow sandy earth 
The yellow sandy earths have a brown sandy topsoil grading to a yellow to yellow-brown 
clay. They cover less than 5% o f  agricultural land in the survey area. Unlike the yellow 
loamy earths which have mostly formed from granite and gneiss, the yellow sandy earths are 
most commonly associated with slopes formed on sedimentary rocks and mostly on 
Donnybrook Sandstone. 
The dominant natural vegetation is a forest o f  marri (Eucalyptus calophylla) and jarrah 
(E. marginata). 
They are moderately well drained, relatively fertile and have reasonable moisture-holding 
characteristics, suitable for most agricultural pursuits. The most common soil series is: 
Goldfields Series Yellow sandy earth 
with gravelly subsoil 
Australian Soil Classification: Ferric Mesotrophic Yellow Kandosol 
Principal Profile Form: Gn2.62 
Sample profile: WBW938, located on a footslope (5% gradient) on the downstream phase of 
the Yarragil Subsystem (YGd) on Williams Road, Collie. See Appendix 2 for chemical and 
physical analysis. 
Horizon Depth (cm) Description 
Ap 0-10 Dark brown (7.5YR 3/2) loamy fine to medium grained sand with high organic 
matter; weak crumb peds with a sandy fabric; pH 6.0; gradual boundary. 
A3 10-30 Strong brown (7.5YR 4/6) clayey fine to medium grained sand; weakly apedal; 
massive with a sandy fabric; pH 6.0; gradual boundary. 
B1 30-50 Strong brown (7.5YR 5/8) fine to medium grained sandy loam with 2 %  faint orange 
mottles; weakly apedal; massive with a sandy fabric; p H  6.0; gradual boundary. 
B21t 50-70 Brownish yellow (10YR 6/6) fine to medium grained light sandy clay loam with 5% 
faint orange mottles; weakly apedal massive with a sandy fabric; p H  6.0; gradual 
boundary. 
B22tc 70-90 Yellow (10YR 7/6) gravelly medium to coarse sandy clay loam with 30% orange 
mottles; 25% ironstone gravel (25 mm); pH 6.0; gradual boundary. 
B23tcg 90+ Pale yellow (2.5Y 7/4) gravelly medium to coarse sandy clay with 40% orange 
mottles; 50% ironstone gravel (25 mm); pH 5.5. 
Note: Yellow deep sandy duplex soils are sometimes associated with the yellow sandy earths. 
These are very similar, the main difference being texture contrast in the profile, with a clear 
boundary between the sandy topsoil and clayey subsoil. 
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Glossary 
Adamellite: A form o f  granite with roughly equal amounts o f  calcium and potassium-bearing 
minerals. 
Alluvial deposits: Material transported and deposited by flowing water such as rivers. 
Apedal: Structureless soil with no observable peds. 
Apedal massive: Describes a soil which is coherent and separates into fragments when 
disturbed. These may be crushed to ultimate particles. 
Apedal single grained: Describes a soil that consists o f  loose, incoherent particles. 
Archaean: Represents the period o f  time about 2,700 million year ago. 
Batholith: Large intrusive mass o f  igneous rock, usually granite. 
Colluvial deposits: Materials transported and deposited by gravity. 
Conglomerate: A group o f  sedimentary rocks consisting o f  rounded and sub-rounded 
particles, many greater than 2 m m  in diameter. 
Craton: Major structural unit o f  the Earth's crust, consisting o f  a large stable mass o f  rock. 
Crystalline rock: An igneous or metamorphic rock such as granite or gneiss. 
Dolerite: A medium grained basic igneous rock that has crystallised near the surface, 
typically occurring as a dyke, sill or plug. 
Duplex soil: A soil with a sudden increase in texture between the topsoil and subsoil, e.g. a 
sand over a clay. 
Dyke: A sheet-like body o f  igneous rock cutting across the bedding or structural planes o f  the 
host rock. They typically appear on the surface as relatively narrow, linear features. 
Earthy fabric: The soil material is coherent and characterised by the presence o f  pores and 
few i f  any peds. 
Eocene deposits: Sediments deposited during the Eocene Epoch (38 to 54 million years ago). 
In the study area they mostly consist o f  cemented and unconsolidated layers o f  sand and 
clay. 
Ferruginous duricrust: A layer o f  material strongly cemented by iron which looks like rock. 
Formed in laterite and often called sheet laterite or ironstone caprock. 
Gneiss: Banded rocks which are generally coarse-grained and formed through high grade 
regional metamorphism. 
Granite: A coarse-grained igneous rock consisting essentially o f  quartz (20 to 40%), feldspar 
and very commonly a mica. 
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Granulite: A metamorphic rock o f  regional origin having granular texture; usually 
consisting o f  feldspars, pyroxenes and garnets. 
Hardsetting: Describes a soil which is compact, hard and apparently apedal when dry, but 
softens on wetting. 
Horizons: A term used to describe individual layers in a soil profile. Each horizon has 
morphological properties different from those above and below it. 
Indurated layer: A layer o f  material hardened by cementation or pressure. 
Laterite: Residual deposits, thought to be formed in past tropical environments under 
climatic extremes o f  wet and dry seasons throughout the year. Leaching o f  the profile 
removes sodium, potassium, calcium and magnesium ions. Iron oxides remain to form 
a hardened and cemented layer. The lateritic profile typically consists o f  sand or gravel 
on top o f  a ferruginous duricrust where the iron oxides have accumulated. This overlies 
a mottled clay and then a pallid zone (white clay) from which the leaching has occurred. 
Loam: A medium-textured soil o f  approximate composition 10 to 25% clay, 25 to 50% silt 
and less than 50% sand. 
Loose: Describes the condition o f  an incoherent mass o f  individual soil particles or 
aggregates easily disturbed by pressure o f  forefinger. 
Metamorphic rocks: Rocks, such as gneiss, which have been altered by heat and/or pressure. 
Migmatite: Rock composed o f  two sources: the metamorphic host rock and an invading 
granitic material. 
Pallid zone: White to pink kaolinitic clay formed in the lower part o f  the lateritic profile. See 
laterite above. 
pH: A measure o f  the acidity or alkalinity o f  the soil which can range from 1 to 14. Most 
plants grow best when the soil pH is in the range o f  5.5 to 8.0. 
Plateau: A level to rolling landform pattern o f  plains, rises or low hills standing above a cliff 
or escarpment. 
Peds: Natural soil aggregates consisting o f  primary soil particles held together by cohesive 
forces or secondary materials such as iron oxides, silica or organic matter. 
Blocky peds are cube-shaped with six relatively flat, roughly equal faces. 
Crumb peds are small (1 to 5 m m  diameter) soft, porous and more or less rounded. 
They are usually bonded by organic matter. 
Polyhedral peds have an uneven shape with more than six faces. 
Rough faced  peds have porous surfaces. 
Smooth faced  peds have smooth, sometimes shiny, surfaces. 
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Principal Profile Form: The term given to the end point of the classification in the Factual 
key to the recognition o f  Australian soils (Northcote 1979). 
Rooting condition: Refers to the soil volume available for plant roots and the mechanical 
impedance to root development. Soil volume can be reduced by rock and gravel 
content, by dense pans and clay layers. Plants have varying ability to explore the soil 
profile. Restrictions to root growth reduce moisture and nutrient availability. 
Salinity: Usually refers to the condition where there is a high level of soluble salts, 
especially sodium chloride, in water or a soil profile. High salt levels in the soil water 
increase the osmotic pressure and the plant's ability to take up moisture. Salinity in 
the soil profile can come from rising saline groundwater and by addition of water 
which has generally low to moderate levels of salt, which is concentrated as the water 
evaporates. 
Sandy fabric: Sand grains provide the characteristic appearance of the soil mass. 
Sedimentary deposits: Materials which have been moved from their site of origin by the 
action of wind, water, gravity or ice and then deposited. When these materials become 
consolidated and hard they are known as sedimentary rocks. 
Silcrete: Strongly indurated siliceous material. 
Sodic: Description of a soil where the B horizon has an exchangeable sodium percentage 
(ESP) of more than 6. Sodic soils can be structurally unstable and plant growth may 
be adversely affected. 
Structured: Describes a soil which contain 
Rural residential blocks close to major centres are increasingly attractive to many people, 
but difficulties with excavation over rock, poor drainage in some areas and other factors 
should be considered carefully when choosing a location. 
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Appendix 1. Geological map units 
The units on the 1:250,000 scale geological map (Wilde and Walker 1982) which correspond 
to the subsystems o f  the survey area are listed. 
Subsystem Geological map units 
Balingup Gneiss (Anb, Ana, Ang, Anh, Anc, Anp, Anl), granofels (An]), granite (Agp, 
Age), schist (Alm, Alb, Alg), quartz monzonite (Agze) and migmatite (Am), 
some lateritic colluvium (Qrc), laterite (Cz/), quartzite (Agh, Ago), 
amphibolite (A a) 
, 
ultramafic dykes (Au), adamellite (A gg) , granulite (Ahm), banded iron formation (Ai) and banded iron-formation (Ai). 
Bentley Sandy alluvium (Cza), with some laterite (Cz//), laterised alluvial deposits 
(Tg) and colluvial sand (Qrcs). 
Bevan Laterite (Cz/), with some laterised deposits (Tg), lateritic colluvium (Qrc), 
sand (Czs, Qrcs), gneiss (Anb, Ana) and migmatite (Am). 
Bidella Lateritic colluvium (Qrc), some laterite (Cz/, Cz//), sandy colluvium and 
alluvium (Qrcs, Cza). 
Blackwood Laterite (Cz//, Cz/), laterised colluvium (Qrc) and minor sand over laterite 
(Czs). 
Boonarie Kirup Conglomerate (Czc), some laterite (Cz/) and lateritic colluvium (Qrc). 
Boree Laterised deposits (Tg) which mostly date from the Eocene, some laterite 
(Cz/), sand over laterite (Czs), laterised colluvium (Qrc), gneiss (Am) and 
granite (Age, Agv). 
Bridgetown Gneiss (Anf, Anb, Ang, Ana), granite (Agp) and migmatite (Am), some 
quartzite (Agh, Ago), schist (Alg), ultramafic dykes (Au), banded iron- 
formation (Ai) and amphibolite (Aa). There is also some lateritic colluvium 
(Qrc), diorite (Agd), granofels (An]) and laterite (Cz/). 
Cardiff Alluvium (Tn) and sandy alluvium (T  a). Some colluvial sand (Qrcs), sand 
(Qas) and laterite (Cz/). 
Catterick Lateritic colluvium (Qrc), some laterite (Cz/), granite (Agv, Age, Agg), 
migmatite (Am), gneiss (Anb) and quartz monzonite (Agze), some lateritic 
colluvium (Qrc) and laterite (Cz/). 
Coate Sandy alluvium (Cza). 
Collie Laterite (Cz/), some laterised deposits (Tg) and sand over laterite (Czs). 
Condinup Alluvium (Qra). 
Corbalup Laterised deposits (Tg) and colluvial sand (Qrcs) with some laterite (Cz/). 
Dalmore Laterite (Cz/), laterised colluvium (Qrc), granite (Agv, Age, Agg), migmatite 
(Am), gneiss (Anb) and quartz monzonite (Agze). Kirup Conglomerate 
(Czc), sand over laterite (Czs) and colluvial sand (Qrcs) below DMs. 
Darradup Alluvium (Qpa, Qra). 
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Subsystem Geological map units 
Dickson Gneiss (Anb, Ana, Anl, Anp), with some laterite (Cz/), quartzite (Ago), 
granite (Agp) and granofels (AO. 
Dwellingup Laterite (Cz/), with areas o f  lateritic colluvium (Qrc) and laterised deposits 
(Tg). Granite (Age), gneiss (Ana, Anb), migmatite (Am) and quartz 
monzonite (Agze) are mainly associated with DWg and DWs phases. Kirup 
Conglomerate (Czc), sand over laterite (Czs), colluvial sand (Qrcs) and 
sandy alluvium (Ta) are mostly associated with DWs phase. 
Gale Laterite (Cz/, Cz//) and gneiss (Anb). 
Gnowergerup Alluvium (Qra). 
Grimwade Gneiss (Anb, Ang, Ana, Anh, Anp), lateritic colluvium (Qrc), laterite (Cz/), 
granite (Agp, Agv, Age), migmatite (Am) and granofels (Anf). Some 
quartzite (Age, Ago), ultramafic dykes (Au), quartz monzonite (Agzp, Agze), 
laterite (Cz/), schist (Alm), banded iron formation (Ai), quartzite (Ago) and 
alluvium (Qra). 
Harris Alluvium (Tn). 
Helena Gneiss (Ang, Anp, Anb, Ana) and granite (Agp), some migmatite (Am). 
Hester Laterite (Cz/), some laterised colluvium (Qrc), gneiss (Anb, Anc, Anh, Anp, 
Ana, Ang, Anl), granite (Agv) and granofels (Anf), with minor quartzite 
(Ago), migmatite (Am), ultra mafic dykes (Au), sand over laterite (Czs), 
Kirup conglomerate (Czc) and laterised deposits (Tg). 
Jalbaragup Lateritic colluvium (Qrc), some laterite (Cz/, Cz//), minor alluvium (Qp a) 
Kingia Mostly laterite (Cz/, Cz//), some lateritic colluvium (Qrc). 
Kirup Conglomerate (Czc), laterite (Cz/) and lateritic colluvium (Qrc), some 
colluvial sand (Qrcs), sand over laterite (Czs), gneiss (Anb) and granofels 
(Anf). 
Kulikup Laterised deposits (Tg) which mostly date from the Eocene, some laterite 
(Cz/), swamp deposits (Qrw) and, sand over laterite (Czs), some laterised 
colluvium (Qrc), with minor gneiss (Am) and granite (Age, Agv). 
Layman Lateritic and sandy colluvium (Qrc, Qrcs), alluvium (Qpa) and swamp 
deposits (Qrw). 
Lukin Lateritic colluvium (Qrc), some laterite (Cz/), granite (Agv, Age, Agg), 
migmatite (Am), gneiss (Anb) and quartz monzonite (Agze), some lateritic 
colluvium (Qrc) and laterite (Cz/). 
Mattaband Laterite (Cz/), with some lateritic colluvium (Qrc). 
Milyeanup Laterite (Cz/) overlying Bunbury Basalt (Kbb). 
Mornington 
Hill 
Laterite (Cz/), with some granite (Age), adamellite (Agg), gneiss (Ang) and 
minor sand over laterite (Czs). 
Muja Lateritic colluvium (Qrc), laterite (Cz/), alluvium (Tn) and sandy alluvium 
(Ta). 
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Subsystem Geological m a p  units 
Mumballup Alluvium (Qpa, Qra, Tn). 
Pindalup Lateritic colluvium (Qrc), some laterite (Gil), laterised deposits (Tg), granite 
(Agp, Age) and alluvium (Tn). 
Preston Alluvium (Qpa, Qra). 
Qualeup Sandy alluvium (Cza, Qas, Ta). laterised sandy alluvium (Czat), laterised 
alluvial deposits (Tg) which mostly date from the Eocene, laterite (Cz/), 
some laterised colluvium (Qrc) and sandy colluvium (Qrcs), with minor 
granite (Age). 
Queenwood Laterite (Cz/) and lateritic colluvium (Qrc), some sand over laterite (Czs), 
alluvium (Qra), gneiss (Anb, Ang) and migmatite (Am). 
Rosa Laterised colluvium (Qrc), some laterite (Cz/, Cz//), colluvial sand (Qrcs) 
and felspathic sandstone and mudstone (Km). 
Sandalwood Laterite (Cz/), laterised colluvium (Qrc), granite (Agv, Age, Agg, Agp) and 
migmatite. 
Southampton Alluvium (Qra). 
Stockton Lateritic colluvium (Qrc), some colluvial sand (Qrcs), sand over laterite 
(Czs) and alluvium (Tn). 
Telarah Laterite (Cz/), sand over laterite (Cza) and sandy alluvium (Czs). 
Wheatley Lateritic colluvium (Qrc), with some laterite (Cz/), gneiss (Ang) and 
migmatite (Am). 
Whicher Leached or ferruginised beach sand (Qpr, Qpry, Qpri, Czh) and laterite (Cz//, 
Cz/), some laterised colluvium (Qrc). 
Wilga Usually associated with sedimentary deposits believed to be o f  the Eocene 
Epoch or later (Tg). These deposits often have laterite formed on them. 
Also present are laterite (Gil), lateritic colluvium (Qrc), swamp deposits 
(Qrw), sandy deposits (Qrcs, Cza, Qas), alluvium (Tn, Ta), sand over laterite 
(Czs) and quartz monzonite (Agzp). 
Wishart Laterite (Cz/), some lateritic colluvium (Qrc) and gneiss (Anb). 
Yanmah Lateritic colluvium (Qrc), with some laterite (Cz/) and colluvial sand (Qrcs). 
Yarragil Lateritic colluvium (Qrc), some laterite (Cz/), granite (Agv, Agp, Age), 
granulite (Ahm), quartz monzonite (Agze), gneiss (Ang, Anp, Ana, Anb), 
schist (Alm), granofels (Anf) and migmatite (Am), with minor colluvial sand 
(Qrcs), sand (Cza) and laterised deposits (Tg). 
Yelverton Laterite (Cz//) and some beach sand (Czh). 
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Appendix 2. Laboratory analysis of soils 
Samples o f  16 o f  the most common soil types were submitted for physical and chemical 
analysis by  the Chemistry Centre o f  Western Australia. The results are indicated below with 
the soil series listed in alphabetical order. 
For description o f  analytical methods see Overheu et al. 1993 p. 93. Abbreviations used in 
the tables are as follows: 
% per cent 
A l  (CaC12) Aluminium (Al) extracted in 0.01M CaC12 
CaCO3 Calcium carbonate, soluble in dilute acid 
CEC Cation Exchange Capacity 
Exchangeable cations Al Aluminium 
Ca  Calcium 
Mg Magnesium 
M n  Manganese 
K Potassium 
N a  Sodium 
Three procedures were used depending on the soil pH 
a. Soil pH 6.5-8.0, extracted in 1M NH4C1 p H  7.0. 
b. Soil p H  <6.5, extracted in 0.1M BaC12. 
c. Soil p H  >8.0, extracted in 1M NH4C1 p H  8.5. 
EC (1:5) Electrical conductivity (1:5) at 25°C 
K (HCO3) Potassium extracted in 0.5M NaHCO3 (1:100) 
m e %  milliequivalents per cent (milliequivalents per 100 g o f  soil)) 
mL/g millilitres per gram 
mS/m milliSiemens per metre 
Org C W/B Organic carbon, Walkley and Black method 
P HCO3 Phosphorus, extracted in 0.5M NaHCO3 (1:100) 
P PRI Phosphorus Retention Index 
P Total Phosphorus, total 
Particle size analysis Separation o f  particles less than 2 m m  in diameter 
p H  H 2 0  1:5 p H  measured in water 
p H  CaC12 p H  measured in 0.01M CaCl2 
ppm parts per million 
N Total Nitrogen, total 
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Balkuling Series 
Representative profile WBW1140 
Australian Soil Classification Ferric Magnesic-Natric Red Kurosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mSim 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
WM 
(%) 
N (%) 
Total 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
silt clay H2O 
1:5 
CaCl2 
1:5 
coarse medium fine sand 
2.0-0.6 0.6-0.15 0.15-0,02 0.02-0.002 <0.002 
0-10 6.0 5.2 8 1.00 3.39 0.112 64 27 28 29 8 9 
10-20 5.9 5.1 9 <1 1.18 0.042 61 19 30 30 9 13 
20-30 5.1 4.7 22 1.00 0.57 0.024 1 15 17 15 10 43 
30-60 5.0 4.6 45 2.00 0.45 0.014 0 9 11 7 13 61 
60-90 5.0 4.5 28 3.00 0.40 0.012 0 11 13 7 14 56 
90-110 5.1 4.7 49 1.00 0.32 0.010 0 12 14 8 17 50 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEO 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 98 53.9 0.38 2.93 1.04 0.01 0.15 0.46 
10-20 62 47.3 0.21 0.95 1.09 0.01 0.04 0.39 
20-30 46 71.6 0.22 0.28 2.28 0.01 0.04 0.43 
30-60 43 131.1 0.30 0.04 3.24 0.01 0.01 0.83 
60-90 38 106.1 0.35 0.03 2.92 0.01 0.01 0.79 
90-110 45 44.4 0.16 0.01 2.82 0.01 0.01 1.30 
Beelerup Series 
Representative profile WBW0994 
Australian Soil Classification Mesotrophic Mottled-Subnatric Yellow Sodosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N (%) 
total 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.7 4.8 6 <1 5.92 0.424 7 12 26 35 19 7 
10-50 6.5 5.6 4 <1 1.78 0.133 8 13 32 33 14 8 
50-60 6.8 5.6 3 <1 0.40 0.034 17 28 29 17 8 19 
60-90 6.9 6.0 5 <1 0.15 0.012 13 15 22 8 11 45 
90-110 7.2 6.1 7 <1 0.10 0.007 5 10 13 16 13 48 
110-130 7.4 6.1 7 <1 0.18 0.010 6 6 11 7 30 46 
130-160 7.5 6.2 6 <1 0.12 0.008 1 10 12 15 34 30 
160-200 7.8 6.5 7 <1 0.06 0.003 2 5 6 12 48 30 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mug 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEO 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-10 620 940 - 0.58 6.26 0.78 <0.01 0.2 0.27 
10-50 220 >1000 - 0.02 5.97 1.67 <0.01 0.06 0.22 
50-60 82 140 4 - 1.16 1.54 - 0.02 0.28 
60-90 41 380 4 - 0.96 2.38 - 0.02 0.46 
90-110 34 170 5 - 1.14 3.43 - 0.05 0.68 
110-130 34 38 7 - 1.4 4.38 - 0.04 0.92 
130-160 33 31 5 - 1.03 3.53 - 0.02 0.83 
160-200 21 6.4 7 - 0.93 4.68 - 0.06 1.47 
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Beelerup-1 Series 
Representative profile WBW1202 
Australian Soil Classification Haplic Eutrophic Brown Chromosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N (%) 
total 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
20-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-5 4.7 4.2 18 21 6.99 0.58 2 6 21 60 8 6 
5-15 4.6 4.0 7 30 2.52 0.188 27 5 14 54 14 13 
15-25 5.1 4.3 3 6 0.69 0.062 13 6 10 45 11 29 
25-50 5.5 4.7 4 1 0.64 0.067 7 2 6 32 9 51 
50-70 5.7 5.1 5 <1 0.50 0.054 26 3 4 21 10 63 
70-100 6.5 5.4 5 <1 0.20 0.025 12 4 7 23 13 53 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mlig 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-5 710 201.8 2.09 4.44 0.68 0.14 0.28 0.33 
5-15 270 205.2 2.33 1.68 0.30 0.1 0.08 0.09 
15-25 84 261.2 0.98 3.07 1.84 0.02 0.06 0.08 
25-50 82 >1000 0.30 4.14 5.58 0.01 0.09 0.16 
50-70 64 >1000 0.03 3.62 10.30 0.01 0.14 0.35 
70-100 25 354.1 0.01 4.30 14.5 0.01 0.20 0.78 
Cumming Series 
Representative profile WBW939 
Australian Soil Classification Ferric Mesotrophic Yellow Kandosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N (%) 
total 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0,02-0.002 <0.002 
0-10 5.6 5.1 12 2 6.10 0.381 61 8 24 40 12 16 
10-30 5.6 4.8 4 2 2.24 0.105 67 11 18 31 10 30 
30-50 5.8 4.9 3 1 1.47 0.070 77 18 12 20 8 43 
50-65 5.8 4.9 2 1 0.90 0.055 75 22 7 11 8 52 
65-110 5.7 5.3 2 <1 0.34 0.017 49 15 11 13 10 51 
110-140 5.6 5.5 4 <1 0.16 0.012 72 23 24 14 8 31 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 430 359 0.46 7.84 1.57 0.06 0.19 0.34 
10-30 130 584 0.73 2.38 0.85 <0.01 0.04 0.13 
30-50 110 307 0.32 1.59 1.64 <0.01 0.04 0.13 
50-65 100 299 0.19 1.11 1.95 <0.01 0.02 0.14 
65-110 56 >1000 0.03 0.55 1.57 <0.01 <0.01 0.09 
110-140 38 708 0.03 0.41 1.16 <0.01 0.02 0.15 
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Deanmill Series 
Representative profile WBW992 
Australian Soil Classification Ferric Mesotrophic Red Chromosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-15 5.8 5.1 17 1 5.55 0.378 42 18 37 31 10 4 
15-35 6.0 5.1 4 1 0.85 0.057 56 11 41 28 7 13 
35-65 6.2 5.4 2 <1 0.44 0.030 39 14 38 23 8 17 
65-95 6.3 5.7 4 <1 0.22 0.018 35 15 31 18 9 28 
95-110 5.6 5.0 11 <1 0.17 0.013 29 12 21 9 9 49 
110-130 5.6 4.0 7 4 0.10 0.009 17 18 32 23 9 17 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mug 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-15 960 310 0.32 6.88 1.23 0.04 1.17 0.26 
15-35 170 180 0.13 2.34 0.72 <0.01 0.43 0.08 
35-65 120 110 <0.01 1.55 0.97 <0.01 0.27 0.05 
65-95 99 520 <0.01 0.85 1.61 <0.01 0.18 0.15 
95-110 47 >1000 <0.01 0.41 3.51 <0.01 0.04 0.75 
110-130 32 24 2.73 0.38 12.2 <0.01 <0.01 4.11 
Din gup Series 
Representative profile WBW937 
Australian Soil Classification Ferric Mesotrophic Red Dermosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.6 5.0 12 2 6.10 0.139 54 17 22 44 12 5 
10-25 5.8 5.0 3 1 2.41 0.099 64 16 18 35 13 19 
25-40 6.1 5.3 2 <1 0.84 0.044 69 22 15 30 10 24 
40-55 6.1 5.4 3 <1 0.57 0.037 58 22 9 17 9 43 
55-70 5.8 5.6 4 <1 0.34 0.025 56 11 5 8 10 66 
70-100 6.1 5.8 4 <1 0.34 0.027 81 8 4 9 9 70 
100-130 - 38 0 0 
130-150 6.1 6.2 2 <1 0.21 0.013 11 7 6 15 21 52 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 110 >1000 0.59 8.43 1.15 0.06 0.30 0.36 
10-25 180 >1000 0.3 4.88 1.04 0.05 0.05 0.13 
25-40 100 708 0.06 2.95 1.13 0.03 0.05 0.12 
40-55 110 >1000 0.03 2.34 1.49 <0.01 0.04 0.13 
55-70 120 >1000 0.04 2.05 2.10 <0.01 0.06 0.18 
70-100 130 >1000 0.02 1.96 2.49 <0.01 0.04 0.17 
100-130 - - - - - - - 
130-150 140 >1000 <0.01 1.41 2.4 <0.01 <0.01 0.16 
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Ferguson Series 
Representative profile WBW0991 
Austral ian Soil Classification Haplic Mesotrophic Red Kandosol 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-15 5.6 5.0 6 1 4.78 0.296 20 10 27 44 12 7 
15-25 6.3 5.4 2 <1 1.27 0.084 5 10 30 25 15 20 
25-70 6.4 5.6 3 <1 0.58 0.046 1 8 24 16 12 40 
70-90 6.7 6.1 3 <1 0.34 0.022 7 7 20 12 11 50 
90-110 6.8 6.2 3 <1 0.31 0.019 8 8 20 13 11 48 
110-130 7.0 6.4 3 <1 0.32 0.022 64 13 22 15 11 40 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mug 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-15 820 >1000 0.56 4.85 0.42 <0.01 0.18 0.07 
15-25 210 >1000 0.04 5.63 1.19 0.03 0.32 0.20 
25-70 130 >1000 <0.01 4.00 1.21 0.03 0.36 0.12 
70-90 97 >1000 6 - 3.01 2.09 - 0.16 0.14 
90-110 92 >1000 6 - 2.65 2.25 - 0.19 0.12 
110-130 97 >1000 5 - 2.37 2.28 - 0.26 0.12 
Ferndale Series 
Representative profile WBW0989 
Austral ian Soil Classification Haplic Mesotrophic Red Dermosol 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0,02 0.02-0.002 <0.002 
0-10 6.1 5.3 6 <1 4.32 0.296 2 13 26 24 23 13 
10-30 6.3 5.5 3 <1 1.56 0.098 28 11 30 34 12 13 
30-50 6.5 5.8 5 <1 0.55 0.029 19 4 14 20 15 47 
50-60 - 2 
60-90 6.4 6.0 6 <1 0.24 0.013 3 2 12 19 22 45 
90-120 6.2 5.9 5 <1 0.14 0.01 8 3 16 24 22 37 
120-150 5.0 4.5 5 2 0.12 0.009 13 3 10 27 28 32 
150-175 4.9 4.4 4 3 0.12 0.007 3 11 36 26 24 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mug 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-10 520 >1000 0.11 9.88 1.37 0.05 0.7 0.18 
10-30 150 >1000 0.03 4.98 0.53 <0.01 0.22 0.07 
30-50 53 >1000 <0.01 2.45 1.44 <0.01 0.12 0.07 
50-60 - - - - - - - - 
60-90 43 820 <0.01 1.39 1.55 <0.01 0.03 0.05 
90-120 31 >1000 <0.01 0.95 1.38 <0.01 0.02 0.05 
120-150 32 730 0.31 0.69 1.43 <0.01 0.03 0.05 
150-175 24 230 0.29 0.48 1.41 <0.01 <0.01 0.04 
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Goldfields Series 
Representative profile WBW0938 
Australian Soil Classification Ferric Mesotrophic Yellow Kandosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.8 5.0 5 2 4.16 0.266 3 20 41 27 7 5 
10-30 6.2 5.1 2 <1 0.59 0.043 4 22 39 25 4 10 
30-50 5.8 5.0 2 <1 0.24 0.03 2 14 38 28 3 17 
50-70 5.8 5.0 2 1 0.22 0.029 4 17 36 23 2 22 
70-90 5.8 5.2 2 <1 0.16 0.027 13 23 28 18 3 28 
90-120 5.7 5.1 3 <1 0.12 0.024 35 20 23 18 3 37 
120-150 5.6 4.8 3 <1 0.11 0.018 38 25 21 15 3 36 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 240 170 0.37 5.18 1.18 0.02 0.24 0.14 
10-30 46 280 0.09 0.76 0.43 <0.01 0.16 0.06 
30-50 46 170 0.06 0.26 0.63 <0.01 0.05 0.06 
50-70 38 140 0.05 0.25 0.81 <0.01 0.04 0.05 
70-90 42 530 0.02 0.30 1.24 <0.01 0.02 0.08 
90-120 35 >1000 0.02 0.08 1.76 <0.01 <0.01 0.15 
120-150 32 >1000 0.04 0.09 1.71 <0.01 0.02 0.18 
lndinup Series 
Representative profile WBW1200 
Australian Soil Classification Mesotrophic Mottled-Subnatric Grey Sodosol 
Chemical and physical analysis (<2 mm fraction) 
Sample pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%1 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
depth 
(cm) 
H20 CaCl2 coarse medium fine sand silt clay 
1:5 1:5 2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-15 5.0 3.8 5 9 1.93 0.12 - 20 62 13 3 2 
15-50 5.1 4.3 1 2 0.13 0.011 - 16 65 16 2 1 
50-75 5.8 4.9 2 1 0.13 0.009 16 61 17 3 3 
75-100 5.8 5.1 5 <1 0.16 0.016 - 22 35 13 2 28 
120-190 5.9 5.1 4 <1 0.13 0.014 21 35 12 2 30 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
ml./g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-15 76 1 0.49 1.8 0.26 0.02 0.02 0.2 
15-50 17 0.1 0.1 0.11 0.06 0.01 0.01 0.04 
50-75 22 2.7 0.1 0.23 0.27 0.01 0.01 0.08 
75-100 22 31.7 0.04 0.63 1.49 0.01 0.02 0.2 
120-190 19 33 0.04 0.64 1.51 0.01 0.02 0.18 
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Leecherup Series 
Representative profile WBW1079 
Australian Soil Classification Bleached-Mottled Natric Grey Kurosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 CaCl2 coarse medium fine sand silt clay 
1:5 1:5 2.0-0.6 0.6-015 0.15-0.02 0.02-0.002 <0.002 
0-10 4.8 3.8 3 5 2.62 0.115 2 25 47 25 2 1 
10-40 - 0 0 0 
40-70 5.4 4.6 1 <1 0.07 0.006 1 18 47 34 0 1 
70-120 - 0 0 0 
120-130 5.2 4.5 2 3 0.07 0.006 1 26 41 29 1 3 
130-160 4.8 4.2 9 8 0.09 0.009 2 27 27 23 1 23 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 68 1.1 0.55 3.09 0.36 0.03 0.25 0.10 
10-40 - - - - - - - - 
40-70 23 0.2 0.03 0.05 0.05 <0.01 <0.01 0.03 
70-120 - - - - -- - 
120-130 21 3.2 0.14 0.04 0.09 <0.01 <0.01 0.06 
130-160 26 45 0.34 0.10 0.57 <0.01 0.03 0.44 
Lennard Series 
Representative profile WBW1078 
Australian Soil Classification Ferric Dystrophic Yellow Chromosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (°/0 of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.5 4.8 6 4 4.04 0.23 51 18 40 33 5 4 
10-35 6.0 5.1 1 <1 0.31 0.02 56 16 43 33 3 5 
35-45 6.1 5.2 1 <1 0.29 0.02 64 37 28 21 5 10 
45-80 6.1 6.1 1 <1 0.25 0.018 29 10 9 11 12 58 
80-120 6.2 6.2 1 <1 0.24 0.014 31 9 7 14 15 55 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
FIC03 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations me%) 
Al Ca Mg Mn K Na 
0-10 240 77 0.72 3.96 0.53 0.04 0.18 0.16 
10-35 53 11 0.08 0.65 0.18 <0.01 <0.01 <0.01 
35-45 63 22 0.04 0.52 0.48 <0.01 <0.01 0.02 
45-80 66 >1000 <0.01 0.52 1.82 <0.01 <0.01 0.03 
80-120 58 >1000 0.02 0.55 2.10 <0.01 <0.01 0.06 
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McAlinden4 Series 
Representative profile WBW936 
Australian Soil Classification Mottled-Sodic Mesotrophic Grey Kandosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H2O 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.3 4.7 15 6 2.62 0.185 2 16 42 29 5 8 
10-40 6.2 5.2 2 <1 0.24 0.023 1 10 41 36 2 12 
40-60 6.3 5.4 2 <1 0.15 0.021 4 13 39 29 2 17 
60-70 6.4 5.6 3 <1 0.16 0.025 21 16 37 21 1 25 
70-100 6.3 5.9 4 <1 0.14 0.018 56 20 22 14 4 41 
100-130 6.1 5.9 6 <1 0.08 0.01 20 10 15 12 6 57 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-10 230 87 0.86 2.99 0.78 0.08 0.03 0.40 
10-40 34 17 0.08 0.54 0.59 <0.01 <0.01 0.08 
40-60 32 18 0.03 0.39 0.62 <0.01 <0.01 0.08 
60-70 36 34 0.02 0.49 0.85 <0.01 <0.01 0.11 
70-100 48 461 0.03 0.54 1.40 <0.01 <0.01 0.16 
100-130 32 840 0.03 0.46 2.00 <0.01 <0.01 0.19 
Shotts Series 
Representative profile WBW988 
Australian Soil Classification Fragic Sesquic Semiaquic Podosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-20 5.1 4.3 7 4 1.97 0.092 5 66 26 3 1 
20-30 4.9 4.2 6 8 1.88 0.076 - 4 58 35 4 1 
30-50 4.6 3.8 2 7 0.42 0.016 - 5 59 33 3 1 
50-85 4.6 4.0 1 3 0.16 0.011 - 6 63 28 2 1 
85-120 4.7 4.3 3 14 1.13 0.045 - 14 57 22 5 2 
120-150 4.7 4.2 3 12 1.19 0.049 - 8 57 30 4 2 
150-180 4.7 4.6 2 7 0.39 0.026 - 13 55 26 3 3 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-20 110 -0.4 0.29 4.44 0.35 0.02 0.12 0.05 
20-30 100 0.1 0.36 3.87 0.09 <0.01 0.04 <0.01 
30-50 42 0.2 0.28 0.52 0.02 <0.01 0.02 <0.01 
50-85 61 0.4 0.23 0.11 <0.01 <0.01 <0.01 <0.01 
85-120 360 630 1.46 0.30 <0.01 <0.01 0.04 <0.01 
120-150 400 38 1.48 0.53 <0.01 <0.01 0.04 <0.01 
150-180 57 92 0.44 0.06 <0.01 <0.01 <0.01 <0.01 
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Wahkinup Series 
Representative profile WBW1081 
Australian Soil Classification Bleached-Ferric Mesotrophic Yellow Chromosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth frac ion) 
H20 
1:5 
CaCl2 
1:5 
coarse medium fine sand silt clay 
2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-10 5.2 4.5 10 4 3.16 0.231 10 16 47 33 2 2 
10-40 5.1 4.3 1 5 0.26 0.023 52 15 48 34 2 2 
40-50 5.4 4.6 1 3 0.34 0.026 54 17 46 29 2 6 
50-85 5.7 5.0 2 1 0.35 0.025 38 35 19 15 5 25 
85-130 5.9 6.0 2 <1 0.09 0.01 36 8 7 19 13 54 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-10 200 5.3 0.54 5.63 0.80 0.08 0.33 0.22 
10-40 53 3.5 0.31 0.24 0.05 <0.01 <0.01 <0.01 
40-50 66 7.6 0.27 0.52 0.13 <0.01 0.02 0.02 
50-85 100 142 0.04 1.04 0.49 <0.01 <0.01 0.02 
85-130 170 >1000 <0.01 0.47 1.64 <0.01 <0.01 0.02 
Yalanbee Series 
Representative profile WBW993 
Australian Soil Classification Ferric Basic Orthic Tenosol 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC 
mS/m 
1:5 
Al 
CaCl2 
(ppm) 
Org C 
W/B 
(%) 
N 
total 
(%) 
Gravel 
% 
(>2 mm) 
Particle size in mm (% of fine earth fraction) 
silt clay H20 CaCl2 coarse medium fine sand 
1:5 1:5 2.0-0.6 0.6-0.15 0.15-0.02 0.02-0.002 <0.002 
0-5 5.7 4.9 7 1 6.06 0.396 55 19 35 38 7 2 
5-40 6.5 5.4 2 <1 0.57 0.036 70 15 36 38 5 6 
40-85 6.7 5.5 2 <1 0.26 0.020 76 18 39 31 5 7 
85-110 6.7 5.8 2 <1 0.25 0.018 82 45 27 16 4 9 
110-145 5.2 4.5 4 3 0.11 0.010 55 20 20 20 7 33 
145-160 4.8 4.1 4 12 0.12 0.012 33 8 7 8 7 69 
160-200 5.2 4.0 5 7 0.15 0.014 45 14 14 13 19 41 
Sample 
depth 
(cm) 
P 
total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
K 
HCO3 
ppm 
CaCO3 
% 
CEC 
NH4CI 
me% 
Exchangeable cations (me%) 
Al Ca Mg Mn K Na 
0-5 630 150 0.48 7.68 0.82 0.03 0.43 0.11 
5-40 90 15 0.05 2.01 0.41 <0.01 0.22 0.02 
40-85 67 10 2 - 1.03 0.49 - 0.24 0.03 
85-110 86 39 3 - 1.16 1.09 - 0.18 0.05 
110-145 58 >1000 0.34 0.56 1.67 <0.01 0.08 0.11 
145-160 29 330 0.6 0.24 2.39 <0.01 0.03 0.24 
160-200 25 81 0.76 0.20 3.81 <0.01 <0.01 0.54 
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Land Resources Series Reports 
No. 1. Land capability assessment methodology for rural-residential development and 
associated agricultural land uses (1989) 
No. 2. Land capability study o f  the shires o f  Mandurah and Murray (1989) 
No. 3. Darling Range rural land capability study (1990) 
No. 4. Geraldton rural-residential land capability study (1990) 
No. 5. Busselton, Margaret River, Augusta land capability study (1990) 
No. 6. Land capability study for horticulture in the Swan Valley (1991) 
No. 7. Soils o f  the Mount Beaumont area (1996) 
No. 8. Esperance land resource survey (1993) 
No. 9. Land resources study o f  the Carnarvon Land Conservation District and part of 
Boolathana Station, Western Australia (1992) 
No. 10. Soils and landforms o f  the Manjimup area (1992) 
No. 11. Land resources o f  the Northam region (1993) 
No. 12. Land resources o f  the Bencubbin area (1995) 
No. 13. Geraldton region land resources survey (1996) 
No. 14. Wellington-Blackwood land resources survey (1996) 
Maps accompanying these reports can also be purchased separately. 
Other land resource maps 
Land Resources o f  the Peel-Harvey North Region 
Land Resources o f  the Peel-Harvey South Region 
Maps and reports are available from 
Agriculture Western Australia 
3 Baron-Hay Court 
South Perth 6151 
Some copies are also held in local offices. Credit card sales can be arranged by telephoning 
(09) 368 3710. 
Additional publications covering other parts o f  the south-western agricultural areas will be 
available shortly. 
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SOILJSOIL-LANDSCAPE MAPPING 
IN SOUTH WESTERN AUSTRALIA 
'Geraldton 
13 
PERTH 
Sunbury 
elltngton- 
Blackwood 
tend resources 
survey 4 
'Albany 
Status at December 1996 
Wellington-Blackwood Land Resources Series No. 14 
Other Land Resources Series reports 
Land Resources Surveys in progress 
Land Resources Surveys completed by other organisations 
Area not yet surveyed 
— Boundary of agricultural area 
Land Resources Report series 
(See full listing inside) 
2 Land capability study of the shires of Mandurah and Murray 
3 Darling Range rural land capability study 
4 Geraldton rural-residential land capability study 
5 Busselton-Margaret River-Augusta land capability study 
6 Land capability study for horticulture in the Swan Valley 
7 Soils of the Mount Beaumont area, Stages I and II 
8 Esperance land resource survey 
10 Soils and landforms of the Manjimup area 
11 Land resources of the Northern region 
12 Land resources of the Bencubbin area 
13 Geraldton region land resources survey 
14 Wellington-Blackwood land resources survey 
9 771033 16714 
